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1. ABSTRACT (ENGLISH)

The Recast of the EU Renewable Energy Directive (EU RED II) sets a target for the use of
biofuels produced from feedstocks listed in Annex IX. New feedstocks may be added to
Annex IX by the European Commission, provided that they meet specific criteria (Article
28(6) of EU RED II) and have a limited risk of fraud. This project shortlisted 30
feedstocks from approximately 130 candidates and evaluated them against the Article
28(6) criteria and a set of fraud risk indicators to assess their potential eligibility for
inclusion in Annex IX.

The evaluation resulted in seven feedstock categories being marked as of no “particular
concern” regarding Art 28(6) criteria, while ten categories raised “significant concerns” in
one or more criteria. The rest of the shortlist was marked as having “some concerns”,
where the overall level of risk might be considered acceptable or where a risk would only
materialise in certain conditions. In addition, several categories were evaluated as
presenting an overall low/low-medium risk of fraud. High fraud risks were detected when
the physical nature of feedstocks cannot be readily identified or when their definition as
co-product, residue or waste is not clearly established. The Consortium proposed several
recommendations as to how to mitigate these fraud risks.

2. ABSTRACT (FRANCAIS)

La refonte de la Directive UE sur les énergies renouvelables (EU RED II) établit des
objectifs pour I'utilisation de biocarburants dérivés des matiéres premiéres listées dans
I’Annexe IX. De nouvelles matiéres premiéeres peuvent ajoutées a I’Annexe IX par la
Commission Européenne dans la mesure ol elles respectent les critéres spécifiés dans
I’Article 28(6) de la EU RED II et représentent un risque de fraude limité. Ce projet a
sélectionné 30 types de matiére premiére parmi environ 130 candidats pour les évaluer
au travers des critéres de I’Article 28(6) et d'une série d’indicateurs concernant le risque
de fraude et déterminer leur éligibilité potentielle pour une inclusion dans I’Annexe IX.

Au terme de I'évaluation, sept types de matiére premiére ne représentent pas de risque
particulier (« no particular concern ») quant aux critéres de l'article 28(6). A l'inverse, dix
catégories présentent des risques significatifs (« significant concerns ») pour un critére
ou plus. Le reste des matieres premiéres présentent des risques spécifiques (« some
concerns »), mais avec un niveau général de risque considéré comme acceptable ou
limité a des conditions spécifiques. En outre, plusieurs catégories présentent un risque de
fraude relativement bas (faible ou faible-moyen). Un fort risque de fraude existe lorsque
la nature physique des matiéres premieres ne peut étre facilement identifiée ou lorsque
leur classification comme co-produit, résidu ou déchet n’est pas clairement établie. Le
consortium a proposé plusieurs recommandations afin de minimiser ces risques de
fraude.



3. EXECUTIVE SUMMARY (ENGLISH)

ES.1) Context

The Recast of the EU Renewable Energy Directive (2018/2001) - also known as “EU RED
II” includes a 32% target for renewables in total EU energy consumption in 2030, with a
specific sub-target for renewables in transport of 14%. Currently, biofuels constitute the
largest share of renewables in transport. EU RED II aims to incentivise the use of
advanced biofuels produced from feedstocks listed in Annex IX - Part A, which are
associated with lower risks of indirect environmental and socio-economic impacts, and
which require advanced technologies for conversion to biofuels. The EU RED II includes a
3.5% sub-target for these advanced biofuels in 2030, with EU Member States being
allowed to double count the energy content of advanced biofuels towards these targets.
Biofuels produced from feedstocks listed in Annex IX - Part B, which involve the use of
mature conversion technologies, can also be double counted towards the renewables in
transport target. However, their contribution to these targets is capped.

The EU RED II includes a mechanism (Article 28 Paragraph 6) whereby the European
Commission can adopt delegated acts to add feedstocks to Annex IX (part A or part B),
but not to remove them. Such delegated acts must build upon a careful evaluation of the
characteristics of candidate feedstocks, taking into account circular economy principles,
the EU Waste Directive, sustainability criteria, risks of distortive market effects,
greenhouse gas savings, other environmental impacts and potential additional demand
for land. Fraud risks must also be taken into account, especially regarding the origin and
chemical composition of feedstocks.

The main objective of this project was to support the European Commission (DG
ENER) in the process of identifying candidate feedstocks for inclusion in EU RED
II Annex IX, evaluating them against the criteria laid out in Article 28(6) of EU
RED II and informing the Commission on fraud risks associated with feedstocks
identified in this project, as well as those listed in Annex IX.

The project was divided into three Tasks:

e Task 1 established a long list of potential biofuel feedstocks for inclusion in Annex IX
and conducted a preliminary assessment of these feedstocks based on basic eligibility
criteria to produce a short list for further assessment in Task 2 and 3. The shortlist
was based on the Consortium’s expertise, a literature review and stakeholder
consultation.

e Task 2 involved the detailed assessment of each shortlisted feedstock against the
criteria described in Article 28(6) of the EU RED II. The Consortium provided the
European Commission with its conclusions on how each feedstock in the short list
performed against these criteria.

e Task 3 looked specifically at the risk of fraud associated with support for the use of
new and existing Annex IX feedstocks. Informed by consideration of documented
cases of fraud, the Consortium established a set of fraud risk indicators and
considered options available to mitigate identified fraud risks.

ES.2) Task 1 - Literature review, stakeholder consultation & preliminary feedstock
assessment

The Consortium conducted a comprehensive literature review of 61 publications,
including policy regulations, peer reviewed journal articles, technical reports from the
private and public sectors, and position papers from the private sector. These helped the
Consortium identify novel biofuel feedstocks and contributed to the development of an
initial long list of 127 distinct feedstocks. In addition, these publications provided useful
information on the origin, production process, alternative uses, feasibility, economics,
market impacts, and sustainability performance of the feedstocks, which served as



supporting evidence for Tasks 2 and 3. The literature review was complemented by
internal expertise and a stakeholder consultation, through which experts from various
industries and civil society organisations were able to provide evidence, including for less
widely used feedstocks which are less documented in the literature, and to help identify
additional feedstocks. In the first round of consultation (April-May 2020), 427 feedstock-
specific suggestions were received from 79 organisations. A second round was organised
(August-September 2020) to collect specific information and insights regarding the
nature and production process of specific feedstocks. A total of 35 organisations
contributed to the second round.

In the consultation, the Consortium followed a systematic process to review and evaluate
the evidence from the literature and stakeholder contributions to determine whether a
feedstock qualifies as biomass, whether it qualifies as a food/feed crop and whether it is
already covered by Annex IX.

The process resulted in feedstocks being either shortlisted for further investigation in
Task 2 and 3 (i.e. those that qualify as biomass, are not considered as a food/feed crop
and are not already covered in Annex IX) or rejected.

The preliminary assessment described above led to a shortlist of 32 feedstocks, which
were further assessed in Task 2 and Task 3 (The list was reduced to 30 feedstocks at the
beginning of Task 2, as two feedstock categories were re-evaluated as being already
covered in Annex IX).

Most of the non-shortlisted feedstocks were considered by the Consortium as being
currently covered by Annex IX (See full description in Section 7.3).

ES.3) Task 2 - Detailed feedstock assessments

Shortlisted feedstocks in Task 1 underwent a thorough assessment against the eligibility
criteria described in EU RED II Article 28(6). To the extent possible, feedstock
assessments rely on independent and verifiable sources, which support the analysis and
conclusions on potential eligibility in Annex IX. Direct inputs from stakeholders who
responded to the public consultation in Task 1 were also used for technical descriptions,
the assessments of environmental and market impacts, and land demand, as long as
they could be independently verified by the Consortium.

Feedstock assessments included the following stages:

e Feedstock description, production process(es), and possible uses.

¢ Feedstock alignment with the circular economy principles and the waste
hierarchy. The EU approach to the circular economy primarily relies on the need
to reduce waste and prolong the material use of products as much as possible
before being preferentially recycled. The Waste Framework Directive defines a
hierarchy of actions or steps related to waste, in which energy recovery is
preceded by the prevention, reuse and recycling of waste. First, the nature of
feedstock as co-product, residue or waste was established, followed by an
assessment of whether it could be considered in line with circular economy
principles and the waste hierarchy (the waste hierarchy only applies to waste).

e Potential compliance with sustainability criteria was established by looking
at the Union sustainability criteria (Article 28(6) (b) and Article 29(2) to (7) of
EU RED II), potential Greenhouse gas emissions savings compared to fossil
fuels (Article 28(6) (d) of EU RED II) and other negative impacts on the
environment and biodiversity (Article 28(6) (e)).

e The Consortium evaluated whether an increased use of each feedstock included in
the short list might bring about market distortions, thus potentially triggering



negative indirect environmental or (socio)economic impacts. The potential
supply and availability of feedstocks in 2030 and 2050 was also evaluated.
Several sources were used for this assessment, including statistical databases (EU
Agricultural Outlook, 2019-2030, Eurostat, FAOSTAT, World Bank), followed by
public reports (from government, international organisations, NGOs and technical
groups), academic literature and stakeholder inputs from Task 1 consultation and
direct interviews.

e Additional demand for land was evaluated based on the assessment of
potential market distortions: where these occur, new demand for the main
feedstock considered or for other substitute products could lead to additional
demand for land. Both direct and indirect land demand were evaluated by
considering the likely substitute material and related land demand informed by
the Commission's 2015 GLOBIOM ILUC study (Valin et al., 2015).

e Processing technologies used to transform feedstocks into biofuel/biogas were
assessed as mature or advanced based on their Technology Readiness Level (TRL)
or Commercial Readiness Level (CRL). The Consortium established a list of
advanced and mature technologies to determine whether feedstocks would fit Part
A (advanced) or Part B (mature) respectively. Whenever a feedstock can be
processed via either an advanced or a mature technology, the mature technology
was used for the assessment. However, if an advanced technology was required
(e.g. pretreatment) ahead of the conversion into biofuel/biogas via a mature
technology, the whole process was considered as advanced.

The project Consortium conducted 30 feedstock assessments against EU RED II Article
28(6) criteria. The results provided a comprehensive overview of potential risks of their
potential inclusion in Annex IX. Some of the risks identified in the assessment, in line
with Article 28(6), can be efficiently verified and managed through an independent audit
as part of the certification process demonstrating compliance with the requirements of EU
RED II by an EU-approved voluntary scheme. This is the case for the Union sustainability
criteria and GHG savings (Article 28(6) (b) and (d)). On the contrary, a lack of alignment
with circular economy principles, market distortions and additional land demand would
not be addressed by such an independent audit against the existing EU RED II
requirements. Some concerns may, however, be mitigated by further defining feedstock
specificities (e.g. in the case of de-oiled pomace) and/or by inclusion in policy categories
with a capped contribution, such as Annex IX - Part B, or characterisation as a co-product
from a food/feed crop (7% cap applicable, as defined in EU RED Article 26(1)). Risks that
cannot be captured by a REDII compliance audit, or existing policy mechanisms, may
require the development of new policy instruments, such as the Implementing Act on
voluntary schemes.

Among the assessed feedstocks, seven were marked as “no concern” for all of the criteria
used for the assessment: Raw methanol from kraft pulping, Biomass from
degraded/polluted lands (if appropriately evaluated as low ILUC), Damaged
crops (unfit for human or animal consumption), Municipal wastewater and
derivatives (other than sludge), Brown grease, Other biowaste and
Cyanobacteria.

A total of nine feedstocks raised “significant concerns” over one or more of the criteria:
cover and intermediate crops, animal by-products cat 3 (not fats), animal fats
cat 3, dry starch from corn fractionation, fatty acid distillates, molasses,
potato/beet pulp, soapstock and derivatives, technical corn oil, and DDGS.

The remaining 14 feedstocks were marked as having “some concerns”, where the overall
level of risk might be considered acceptable or where a risk would only materialise in
certain conditions. In several cases, existing policy instruments (inclusion in Annex IX -
Part B or food/feed cap) or further specification of the feedstock type could mitigate the
identified concerns. This would be the case for Drink production residues and waste,



Fruit and vegetable residues and waste, Vinasse (by excluding thin stillage and
sugarbeet vinasse), olive extraction residues (by considering de-oiled pomace only),
biomass from degraded land (with a formal validation of the degraded status by an
EU-approved voluntary scheme).

Based on EU RED II Article 28(6), only six of the feedstocks were evaluated as being
processed via advanced technologies. All of the remaining feedstocks would only be
eligible for Annex IX - Part B.

ES.4) Task 3 - Fraud risk and mitigation measures

Task 3 aimed at evaluating fraud risks associated with the shortlisted feedstocks, as well
as feedstocks already included in Annex IX. The evaluation was based on existing
knowledge of fraud cases and provides recommendations for fraud risk mitigation
measures. Task 3 was divided as follows:

The Consortium reviewed historical and ongoing cases of fraud in the EU/US
biofuels industry with a view to understanding weaknesses in current systems that
can inform the development of fraud risk indicators, as well as recommendations
for new measures to reduce fraud risks. Reported cases of fraudulent creation of
biofuel credits/certificates or soy biodiesel being fraudulently sold as used cooking
oil methyl ester (UCOME) were documented, as well as 4 fraud cases from the
forestry industry. In addition, general concerns over UCO and certification
violations were also considered.

Documented fraud cases and internal expertise were used to characterise fraud
risks. Risks of administrative fraud (e.g. creating fake certificates) or fraud based
on the nature of feedstock (e.g. selling feedstocks that are not in Annex IX as
waste-based or advanced feedstock) were distinguished from irregularities, which
may not lead to a formal case of fraud but could nonetheless reflect systemic
weaknesses in the implementation of EU RED II sustainability, traceability and
assurance rules.

A set of fraud risk indicators was developed to evaluate shortlisted and Annex
IX feedstocks. “Primary” indicators (elements incentivising fraud) were
distinguished from “secondary” indicators (amplifiers or elements which make
fraud easier). Primary indicators looked at feedstock physical and definition
characteristics (e.g. the possibility of purposefully altering one feedstock to make
it fit Annex IX feedstock characteristics) whereas secondary indicators addressed
supply chain characteristics (e.g. number of intermediaries) and assurance (e.g.
traceability issues, competences of auditors). Primary and secondary indicators
were ultimately combined to evaluate the overall risk score of each feedstock
category.

Recommendations for fraud risk mitigation measures were developed by
the Consortium on the basis of existing measures and the practical experience
gained by Consortium members in auditing and certification processes. These
recommendations primarily concern policy actions at European Commission level.

The evaluation of shortlisted and Annex IX feedstocks led to the following conclusions:

Several feedstock categories present an overall low or low-medium fraud
risk. For these feedstocks, fraud risks can be considered limited and would not
immediately require specific mitigation measures beyond the existing rules
implemented or being developed by the EU and/or voluntary schemes.

High risks were detected for several feedstocks and at various levels,
which would require additional mitigation measures. These risks include, but are
not limited to:



Risks related to the physical characteristics of feedstocks are particularly
high when the physical nature of feedstocks cannot be readily
distinguished from non-Annex IX materials, either visually or through
chemical testing (e.g. ligno-cellulosic materials or used cooking oil).

Fraud risks over feedstock definition are particularly relevant for novel
feedstocks, which are not clearly or consistently defined across Member
States and outside the European Union, e.g. residues/effluents from cereal
processing (e.g. ultrafiltration retentates), feedstocks with a very broad
definition (e.g. biowaste) and feedstocks which relate to a type of land or
agricultural practice (e.g. intermediate crops).

Fraud risk amplifiers (secondary indicators) related to the
length/complexity of supply chains are particularly relevant for feedstocks
produced in multiple locations that can be easily collected and traded
globally, such as palm and its derivatives, waste feedstocks (e.g. UCO) and
processing residues, which feed into international fuel and chemical
markets (e.g. methanol).

Finally, the novel nature of certain feedstocks and conversion processes
entails risks for assurance systems, whereby assurance providers may not
have sufficient knowledge or experience of the nature and technicalities of
certain feedstocks, thus not being able to detect non-compliance.

There appears to be no significant difference between the existing Annex IX feedstocks
and the feedstocks shortlisted in this study with regards to overall fraud risk. To date,
used cooking oil remains one of the feedstocks with highest risks of fraud, based on
documented and suspected cases. Feedstocks with similarities with UCO (other waste
fats and oils) could face similar fraud risks.

Fraud risks may be further mitigated by the extension of existing mitigation measures
and the development of new ones. Recommendations from the Consortium regarding
fraud risk mitigation measures include, but are not limited to:

Improving auditor guidelines and training (e.g. typical processing yield, feedstock
testing, determining cellulose content, use of remote sensing tools and
traceability).

Tracking of all EU RED 1II transactions through a common registry (Union
Database).

Harmonisation of feedstock definition (e.g. through voluntary schemes).

Guidance on local/project-level assessments to evaluate local market conditions
and risks related to the diversion of feedstocks from other uses.

Table 1 and Table 2 summarise the results of Task 2 and Task 3 assessments (See
Sections 8 and 9 for details).

Table 1: Overview of Task 2 assessment for shortlisted feedstocks (including

Annex IX - Part A/B eligibility)

Feedstock name T2 Assessment

(EU RED II - Art 28)
Bakery and confectionery residues and waste Some concern / Part B
Drink production residues and waste Some concern / Part B
Fruit / vegetable residues and waste (except tails, Some concern / Part B
leaves, stalks and husks)
Potato/beet pulp Significant concern

Part A (Bioethanol)
Part B (Biogas)

Starchy effluents (up to 20% dry content) Some concern / Part B

Dry starch from corn fractionation (formerly ‘Corn Significant concern / Part B




processing residues’)

Dextrose ultrafiltration retentate, hydrol and raffinate = Some concern / Part B
from sugar refining (formerly ‘Sugar extraction

residues and waste’ or ‘Sugars (fructose, dextrose)

refining residues’)

Final Molasses (formerly ‘Molasses’) Significant concern / Part B

Vinasse Some concern (sugarcane vinasse)
Part B
Significant concern (thin stillage or
Alcoholic distillery residues and waste Some concern

Part A (fusel oils)
Part B (heads and tails)

Brewers’ spent grain (formerly ‘Spent grains’) Some concern / Part B

Whey permeate Some concern / Part B

Olive oil extraction residues (formerly ‘Olive pomace Some concern (de-oiled pomace)
and derivatives’) Part B

Significant concern (non-de-oiled
pomace) / Part B

Oil palm mesocarp fibre oil (‘*PPF oil") (formerly ‘Palm  Some concern / Part B
mesocarp oil’)

Raw methanol from kraft pulping (formerly ‘Raw No concern
methanol from wood pulp production’) Part B (further investigation required)

Cover and intermediate crops (formerly ‘Grain, Significant concern / Part B
starch, sugar, oil, beans and meals derived from
rotation crops, cover crops and catch crops’)

Biomass from degraded/polluted land (Non- No concern (Low ILUC only)
lignocellulosic/non-cellulosic) Part B

Some concern (Others) / Part B

Damaged crops unfit for human and animal No concern / Part B
consumption (Formerly ‘Damaged crops’)

Category 3 Animal fats (formerly ‘Animal fats Cat 3") ESile[gllile=]piatelela(el=]daVAZE gl =)

Category 2 and 3 Animal by-products (not fats) Significant concern (Cat. 3)
(formerly *‘Animal residues (non-fat) Cat 2-3) Some concern (Cat. 2)
Part A (biofuels)
Part B (biogas)

Municipal wastewater and derivatives (other than No concern
sludge) (formerly ‘Municipal wastewater and Part A (biogas >30% concentration)
derivatives (non-sludge)’) Part B (biogas <30% concentration

and biodiesel)

Soapstock and derivatives Significant concern / Part B

Brown grease No concern / Part B

Fatty acid distillates Significant concern / Part B

Technical corn oil (formerly ‘Various oils from ethanol BSilelaliilef]giaNele]gle=Iga WA el =]
production’)

Distillers’ dried grain with solubles (DDGS) (formerly [Sifs|aliilef=Igiatele]ple/=/aa A 2= gV
‘Distillers’ grain and solubles (DGS)’)

High oleic sunflower oil extraction residues (formerly =~ Some concern / Part B
‘Residues from oleochemical processing of high oleic
sunflower oil")

Other biowaste No concern / Part B

Sea algae Some concern / Part A

Cyanobacteria No concern / Part B



Table 2 Overview of Task 3 assessment for shortlisted feedstocks

Feedstock name

Bakery and confectionery residues and waste

T3 Assessment
(Overall Fraud Risks)
Medium

Drink production residues and waste Low
Fruit / vegetable residues and waste (except tails, leaves, stalks Medium
and husks)

Potato/beet pulp Medium

Starchy effluents (up to 20% dry content)

Dry starch from corn fractionation (formerly *Corn processing
residues’)

Low

Dextrose ultrafiltration retentate, hydrol and raffinate from sugar
refining (formerly ‘Sugar extraction residues and waste’ or
‘Sugars (fructose, dextrose) refining residues’)

Final Molasses (formerly ‘Molasses’)

Vinasse

Low-Medium

Alcoholic distillery residues and waste

Medium

Brewers’ spent grain (formerly ‘Spent grains’)

Low-Medium

Whey permeate

Low-Medium

Olive oil extraction residues (formerly ‘Olive pomace and
derivatives’)

Low

Oil palm mesocarp fibre oil (*PPF oil") (formerly ‘Palm mesocarp
oil")

High

Raw methanol from kraft pulping (formerly ‘Raw methanol from
wood pulp production’)

Medium

Cover and intermediate crops (formerly ‘Grain, starch, sugar, oil,
beans and meals derived from rotation crops, cover crops and
catch crops’)

Low-Medium (Niche or
primarily soil-improving
cover crops)
High (Commodity crops,
e.g. corn, soy, wheat)

Biomass from degraded/polluted land (Non-lignocellulosic/non-
cellulosic)

High (Degraded lands)
Medium (Polluted lands)

Damaged crops unfit for human and animal consumption
(Formerly ‘Damaged crops’)

Medium

Category 3 Animal fats (formerly ‘Animal fats Cat 3")

Low

Category 2 and 3 Animal by-products (not fats) (formerly ‘Animal
residues (non-fat) Cat 2-3")

Low

Municipal wastewater and derivatives (other than
sludge) (formerly *‘Municipal wastewater and derivatives (non-
sludge)’)

Soapstock and derivatives

-
o
I E

Brown grease

Low-Medium

Fatty acid distillates Medium

Technical corn oil (formerly ‘Various oils from ethanol production’) Medium

Distillers’ dried grain with solubles (DDGS) (formerly *Distillers’ Low

grain and solubles (DGS)’)

High oleic sunflower oil extraction residues (formerly ‘Residues High

from oleochemical processing of high oleic sunflower oil") _
Other biowaste Medium

Sea algae

Cyanobacteria




4. RESUME EXECUTIF (FRANCAIS)

RE.1) Contexte

La refonte de la Directive UE sur les énergies renouvelables (2018/2001), également
connue sous le nom de « EU RED II » inclut un objective de 32% d’énergie renouvelable
dans la consommation totale de I'UE en 2030, ainsi qu’un sous-objectif spécifique de
14 % pour les transports. Actuellement, les biocarburants représentent la plus grande
proportion d’énergie renouvelable utilisée dans les transports. La EU RED II encourage
|'utilisation de biocarburants avancés produits a partir des matiéres premiéres listées
dans I'Annexe IX - Partie A, pour lesquelles les risques d’impact environnemental et
socio-économique indirects sont considérés comme faibles et dont les technologies de
transformation sont dites « avancées ». La EU RED 1II inclut un sous-objectif de 3.5%
pour ces biocarburants avancés en 2030 et autorise les états membres a utiliser un
double comptage de leur contribution énergétique a I'atteinte de I|'objectif. Les
biocarburants produits a partir des matieres premieres listées dans I'’Annexe IX - Partie
B, ce qui implique des technologies de conversion dites « matures », peuvent également
bénéficier du double comptage mais leur contribution a l'objectif est restreinte.

La EU RED II comporte un mécanisme (Article 28, paragraphe 6) permettant a la
Commission européenne d’‘adopter des actes délégués afin d'ajouter des matieres
premiéres a I’Annexe IX (Partie A ou B), mais pas d’en retirer. Ces actes délégués
doivent se baser sur une évaluation précise des caractéristiques des matiéres premieres
candidates, qui tient compte des principes de I'économie circulaire, de la directive UE sur
les déchets, de critéres de durabilité, des risques de distorsion des marchés, des gains
d’émissions de gaz a effet de serre, et de la demande supplémentaire en terres arables
que leur utilisation pourrait générer. Les risques de fraude doivent également étre pris en
compte, en particulier lorsqu’ils sont liés a l'origine ou a la composition chimique de ces
matiéres.

L'objectif principal de ce projet était d’appuyer la Commission européenne (DG
ENER) au cours du processus d’identification de matiéres premiéres pouvant
étre ajoutées a I’Annexe IX de la EU RED II en les évaluant selon les critéres de
I’Article 28(6) de la directive. Le projet consistait également a analyser et
informer la Commission des risques de fraude associés aux matiéres premiéres
identifiées, ainsi qu’a celles figurant déja dans I’Annexe IX.

Le projet comportait trois taches :

e La Tache 1 a permis d’établir une liste initiale (« long list ») de matiéres premiéres
pouvant potentiellement étre ajoutées a I’Annexe IX. Elle comportait également une
évaluation préliminaire de ces matiéres premiéres sur la base de critéres simples afin
de réduire la liste a une « shortlist » qui serait utilisée dans les Tache 2 et Tache 3.
La shortlist était basée sur I'expertise du consortium, une revue de littérature et la
consultation des différents acteurs de la filiére biocarburants/biogaz.

e La Tache 2 consistait en une évaluation détaillée de chaque matiére premiére dans
la shortlist en utilisant les critéres de I'Article 28(6) de la EU RED II. L'évaluation se
basait sur les connaissances du consortium, la documentation publique et les
contributions des parties prenantes consultées au cours de la Tache 1.

e La Tache 3 s’est intéressée spécifiquement au risque de fraude associé a l'utilisation
des matiéres premieres shortlistées ainsi que celles figurant déja dans I’Annexe IX. En
se basant sur les cas documentés de fraude, le consortium a établi des indicateurs du
risque de fraude et considéré différentes options afin de réduire ces risques.

RE.2) T4che 1 - Revue de littérature, consultation des parties prenantes et évaluation
préliminaire des matiéres premieres



Le consortium a conduit une revue de littérature comportant 61 publications, dont des
réglementations, des articles scientifiques, des rapports techniques des secteurs privés et
publics, ainsi que des prises de position du secteur privé. Cela a permis au consortium
d’identifier 127 matiéres premiéres, dont beaucoup sont encore peu utilisées. Cette revue
de littérature aura également permis d‘accumuler des informations sur les
caractéristiques techniques, économiques et environnementales de ces matiéres
premiéres en vue des évaluations de la Tache 2 et de la Tache 3. La revue de littérature
a été suivie d'une consultation publique au cours de laquelle différents experts de
I'industrie et de la société civile ont pu suggérer d’autres matieres premiéres a considérer
et fournir des informations et de la documentation pour la matiéres premiéres
concernées. Au cours de la premiere consultation (Avril-Mai 2020), 427 suggestions ont
été recues de la part de 79 organisations. Une seconde consultation a été organisée en
Aolt-Septembre 2020 pour collecter des informations supplémentaires concernant la
nature et les chaines de valeurs de certaines matiéres premiéres. 35 organisations y ont
participé.

Un processus systématique a été mis en oceuvre pour |'évaluation préliminaire et
I‘'utilisation des informations recues au cours de ces consultation. Ces informations,
combinées a I'expertise au sein du consortium et a la revue de littérature ont permis de
déterminer si les matiéres premiéres suggérées pouvaient bien étre considérées comme
de la biomasse, si elles ne remplissaient pas les critéeres correspondant aux plantes
alimentaires (« food/feed crops ») et si elles n’étaient pas déja couvertes dans I’Annexe
IX existante.

Suivant cette évaluation préliminaire, les matiéres premiéres de la longue liste furent
donc shortlistées pour les taches 2 et 3 ou retirées de la liste si elles ne remplissaient pas
les critéres. Au sortir de la Tache 1, la shortlist contenait ainsi 32 types de matiéres
premiéres, qui allaient pouvoir étre explorées plus en détail dans les tadches 2 et 3 (NB :
la liste a ensuite été réduite a 20 en début de Tache 2 car deux catégories ont finalement
été considérées comme étant déja couvertes par I'’Annexe IX).

La plupart des matiéres premieres non-shortlistées ont ainsi été considérées par le
consortium comme étant déja couvertes par I’Annexe IX existante (voir description
compléte dans la Section 7.3).

RE.3) Tache 2 - Evaluation détaillée des matiéres premiéres

Les matieres premieres shortlistées a l'issue de la Tache 1 ont fait I'objet d’une
évaluation détaillée au travers des critéres de I'Article 28(6). Les évaluations et les
conclusions quant a I’éligibilité des matiéres premieres pour une inclusion dans I’Annexe
IX se sont basés prioritairement sur des sources indépendantes et vérifiables. Les
informations et la documentation collectées auprés des parties prenantes au cours de la
consultation publique (Tache 1) ont également été utilisées dans la mesure ou elles
pouvaient étre vérifiées par le consortium via d’autres sources.

L'évaluation comportait les étapes suivantes :

e Description de la matiére premiére, ses procédés de production et ses
usages possible.

e Alignement des matiéres premiéres avec les principes de |I'économie
circulaire et la hiérarchie de traitement des déchets (waste hierarchy).
L'approche de I'UE concernant |I'économie circulaire repose principalement sur la
réduction des déchets et la prolongation de l'utilisation matérielle des produits
avant leur fin de vie, préférablement le recyclage. La Directive relative aux
déchets (Waste Framework Directive) définit une hiérarchie d’actions quant au
traitement des déchets, dans laquelle I'utilisation pour générer de |'énergie est
précédée par la prévention, la réutilisation et le recyclage des déchets. Dans un



premier temps, la nature de la matiére premiére en tant que co-produit, résidu ou
déchet, a été établie, suivie d'une évaluation de son alignement avec les principes
de I'économie circulaire et - pour les matiéres premieres considérées comme des
déchets - avec la hiérarchie de traitement de ces derniers.

e La conformité potentielle avec les critéres de durabilité a été évaluée sur la
base des critéeres de I’'Union (Article 28(6) (b) et Article 29(2) a (7) de la EU RED
II), les gains d'émissions de gaz a effet de serre en comparaison des
carburants fossiles (Article 28(6) (d)) et les autres impacts négatifs sur
I'’environnement et la biodiversité (Article 28(6) (e)).

e Le consortium a par ailleurs évalué si une utilisation croissante de chaque matiére
premiére shortlistée pourrait aboutir a des distorsions de marché, ce qui
pourrait entrainer des impacts environnementaux ou socio-économiques indirects.
La production et la disponibilité des matieres premiéres en 2030 et 2050
ont également été évaluées sur la base de multiples sources dont les bases de
données statistiques (EU Agricultural Outlook, 2019-2030, Eurostat, FAOSTAT,
World Bank), des rapports publics (gouvernements, organisations internationales,
ONG et groupes techniques), la littérature académique et les contributions des
parties prenantes (Tache 1 et consultation directe).

e La demande additionnelle pour des terres arables a été analysée sur la base
de l'évaluation des distorsions potentielles de marché : lorsque celles-ci sont
attendues, la demande additionnelle pour la matiére premiére ou pour ses
substituts pourrait conduire a une utilisation supplémentaire de terres arables en
compensation pour la matiére premiéere redirigée vers la production d’énergie. La
demande directe et indirecte en terre supplémentaire a été évaluée d’apres les
substituts potentiels aux matiéres premiéres considérées, tels que modelés dans
|’étude «ILUC » de la Commission en 2015 (Valin et al., 2015).

e Les technologies de transformation des matiéres premiéres en biocarburant
ou biogaz sont considérées comme mature ou avancée suivant le niveau de
maturité technologique (Technology Readiness Level ou TRL) ou commerciale
(Commercial Readiness Level ou CRL). Le consortium a établi une liste des
technologies matures et avancées afin de déterminer laquelle/lesquelles étaient
utilisées pour la transformation des matiéres premiéres shortlistées et, par
conséquent dans quelle partie de I’Annexe IX elles pourraient étre intégrées
(Partie A si avancée, partie B si mature). Lorsque des technologies de
transformation avancées et matures existent pour une méme matiere premiére
(par exemple gazéification et digestion anaérobie de matiere ligno-cellulosique),
c’est la technologie mature qui sert de point de référence. Si, toutefois, certaines
étapes préliminaires (par ex. pré-traitement) requérant des technologies avancées
sont nécessaires, la chaine de transformation dans son ensemble était considérée
comme avancée.

Le consortium a évalué 30 matiéres premiéres sur la base de ces critéres, ce qui a
permis d’obtenir une vue d’ensemble compléte des risques liés a leur inclusion potentielle
dans I’Annexe IX. Certains de ces risques peuvent étre efficacement mitigés et monitorés
dans le cadre des audits conduits par les schémas de certification volontaires (voluntary
schemes) reconnus par I'UE. C’est le cas, par exemple, pour les critéres de durabilité de
I'Union (Articles 28(6) b et d). A l'inverse, I'alignement avec les principes d’économie
circulaire, les risques de distorsion sur les marchés ou la demande supplémentaire en
terres arables ne sont pas couverts par de tels audits. Ces risques pourraient toutefois
étre atténués si les matieres premieres étaient définies plus précisément (par ex. les
grignons d’olive dont I'huile a été extraite) ou en les incluant dans des catégories pour
lesquelles un seuil maximal d’utilisation existe (par ex. la partie B de I'’Annexe IX ou la
catégorie « food/feed crop » qui ne peut représenter au maximum que 7% de la
contribution totale). Enfin, pour tous les autres risques non-couverts par ces
mécanismes, de nouveaux instruments régulatoires sont nécessaires, a I'image de l'acte
d’exécution sur les schémas volontaires attendu prochainement.



Sept des matiéres premiéres évaluées ne présentent pas de risque particulier quant aux
critéres utilisés pour I'évaluation : Le méthanol brut issu du procédé de Kraft, la
biomasse issue de terres dégradées ou polluées (uniquement si « low ILUC »),
les cultures endommagées (si impropres a la consommation humaine ou
animale), les eaux usées municipales et dérivés (hors boues d’épuration), la
graisse brune, les autres déchets biogéniques et les cyanobactéries.

Neuf des matiéres premiéres évaluées ont soulevé des risques significatifs sur un ou
plusieurs des critéres : les cultures de protection et intermédiaires, les sous-
produits animaux cat. 2-3 (hors graisses animales), I'amidon sec issu du
fractionnement du mais, les distillats d’acide gras, la mélasse finale, la pulpe de
patate/betterave, les savons et dérivés issus du raffinage d'huiles végétales
(Soapstock), I'huile “technique” de mais (technical corn oil) et les dréches de
distillerie avec solubles (DDGS).

Les 14 matieres premiéres restantes présentent certains risques spécifiques a des
conditions particulieres et/ou avec un niveau de risque général considéré comme
acceptable. Dans plusieurs cas, les instruments régulatoires existants (par ex. l'inclusion
dans la partie B ou les limites a I'utilisation de cultures vivrieres) ou une définition plus
spécifique des types de matiere premiére pourraient mitiger les risques identifiés. C'est
par exemple le cas pour les résidus et déchets de production de boissons non-
alcoolisées, les résidus et déchets de la transformation de fruits et légumes, la
vinasse (si I’on exclut le « thin stillage » et la vinasse de betterave), les résidus
d’extraction d’huile d’'olive (grignons sans huile) et la biomasse dérivée de
terres dégradées (avec validation formelle du statut dégradé par un schéma
volontaire approuvé par I'UE).

Sur la base de l'article 28(6) de la EU RED II, six matiéres premiéres seulement ont été
évaluées comme nécessitant des technologies de transformation avancées (Partie A). La
totalité des autres matiéres premiéres seraient donc potentiellement éligible pour la
partie B de I'’Annexe IX.

RE.4) T4che 3 - Risque de fraude et mesures de mitigation

La Tache 3 avait pour but d’évaluer les risques de fraude associés aux matiéres
premiéres shortlistées, ainsi que celles figurant déja dans I’Annexe IX. L'évaluation se
base sur les cas de fraude documentés et propose des recommandations de mesures
permettant de mitiger le risque de fraude. La Tache 3 était divisée comme suit :

e Le consortium a d’abord exploré les cas historiques et en cours de fraude
dans l'industrie des biocarburants dans I'UE et aux Etats-Unis dans la perspective
de comprendre les faiblesses du systéme actuel, développer des indicateurs du
risque de fraude et des recommandations de nouvelles mesures pour réduire le
risque. Les cas rapportés de création frauduleuse de crédits/certificats de
biocarburants, ainsi que les cas de biodiesel de soja vendu comme methyl-ester
d’huile usagée (UCOME) ont été documentés, ainsi que quatre cas de fraude
provenant de lI'industrie forestiere. Des considérations supplémentaires
concernant les huiles de cuisson usagées et les violations de certificat ont été
prises en compte.

e Les cas de fraude documentés et I’'expertise interne ont servi a caractériser les
risques de fraude. Les risques de fraude administrative (par ex. La création de
faux certificats) ou la fraude concernant la nature de la matiére premiere (par ex.
faire passer un matériau absent de I’Annexe IX pour une matiére premiére y
figurant) ont été distingués des irrégularités n’aboutissant pas nécessairement a
un cas de fraude mais pouvant toutefois refléter des faiblesses systémiques dans
la mise en ceuvre des regles de durabilité, de tragabilité et d’assurance de la EU
RED II.



e Une série d'indicateurs du risque de fraude a été développée pour évaluer les
matiéres premieres shortlistées et celles figurant déja dans I’Annexe IX. Les
indicateurs « primaires » (éléments encourageant la fraude) sont distingués des
indicateurs « secondaires » (ou amplificateurs, c’est-a-dire les éléments facilitant
la fraude). Les indicateurs primaires couvrent les caractéristiques physiques des
matieres premieres (par ex. la possibilité d'altérer volontairement une matiere
premiére pour la faire ressembler a I'une des matiéres inclues dans I’Annexe IX)
alors que les indicateurs secondaires traitaient des caractéristiques de la chaine
de valeur (par ex. le nombre d’intermédiaires) et I'assurance (par ex. les régles de
tracabilité et les compétences des auditeurs). Les indicateurs primaires et
secondaires ont été combinés pour évaluer le risque global de chaque matiére
premiére,

e Des recommandations pour des mesures de mitigation du risque ont été
développées par le consortium sur la base des mesures existantes et de
|'expérience pratique des membres du consortium dans les audits et le processus
de certification. Ces recommandations concernent en priorité des actions pouvant
étre mises en ceuvre au niveau de la Commission européenne.

L'évaluation des matiéres premieres a conduit aux conclusions suivantes :

e Plusieurs catégories de matiére premiére présentent un risque de fraude
faible ou faible-moyen. Pour ces matiéres premieres, les risques de fraude
peuvent étre considérés comme limités et ne nécessitent pas de mesures de
mitigation spécifiques au-dela des régles déja mises en ceuvre par I'UE ou les
schémas volontaires.

e Des risques élevés ont été détectés pour plusieurs matiéres premiéres.
Ceux-ci nécessitent des mesures de mitigation supplémentaire. Ces risques
incluent, entre autres :

o Les risques liés aux caractéristiques physiques des matiéres premieres, qui
sont particulierement élevés quand la nature de ces matiéres ne peut pas
étre distinguée visuellement ou chimiquement de celle des matiéres ne
figurant pas sur I’Annexe IX (par ex. les matieres ligno-cellulosiques ou les
huiles usagées).

o Les risques de fraude liés a la définition exacte des matieres premiéres
sont particulierement applicables aux matiéres innovantes, qui ne sont pas
encore bien définies parmi les états membres ou en dehors de I'UE, tels
que les résidus/effluents de la transformation de céréales (par ex. les
rétentats d’ultrafiltration), les matiéres a la définition trés large (par ex. les
déchets biogéniques) et les matiéres liées a une type de culture ou de
pratique agricole (par ex. les cultures intermédiaires).

o Les amplificateurs de fraude (indicateurs secondaires) en relation avec la
longueur ou la complexité de la chaine de valeur sont particulierement
importants pour les matiéres premiéres provenant de multiple sources,
collectées a grande échelle et échangées globalement, telles que les
dérivés d’huile de palme ou certains résidus/déchets vendus sur les
marchés internationaux de carburants ou de produits chimiques (par ex.
huiles usagées ou méthanol).

o Enfin, la nature innovante de certaines matiéres premiéres et de leurs
procédés de transformation présente des risques pour les systémes
d’assurance, car les auditeurs/vérificateurs pourraient manquer de
connaissance ou d’expérience quant a la nature et les aspects techniques
de certaines matiéres, ce qui affecterait la détection des non-conformités.

Aucune différence significative n’existe quant au risque de fraude entre les matiéres
premiéres déja incluses dans I’Annexe IX et les matiéres shortlistées pour cette étude. A
ce jour, les huiles usagées présentent I'un des plus grands risques de fraude, sur la base



sur les cas documentés ou suspectés. Les matiéres premiéres présentant des similarités
avec les huiles usagées pourraient engendrer des risques similaires.

Les risques de fraude pourraient étre mitigés par |'extension des mesures actuelles et le
développement de nouvelles mesures. Les recommandations du consortium concernant
les mesures de mitigation incluent, entre autres :

e L'amélioration de la formation des auditeurs et des documents-guides a leur
intention (par ex. rendements typiques, test des matiéres premiéres,
détermination du contenu en cellulose, utilisation des outils d’information géo-
référés et tragabilité).

e Le suivi de toutes les transactions relatives a I'EU RED II dans un registre
commun (Union Database).

e L’harmonisation de la définition des matiéres premiéres (par ex. via les schémas
volontaires).

e Un accompagnement pour la conduite d’évaluation des conditions locales de
marché et des risques liés au détournement d’'une matiére premiére de ses autres
usages.

La Table 3 et la Table 4 résument le résultat des évaluations conduites en Taches 2 et 3
(Voir Sections 8 et 9 pour plus de détails).

Table 3: Apercu de l'évaluation en Tache 2 pour les matiéres premiéres
shortlistées (incl. I’éligibilité pour la partie A ou B de I’Annexe IX)

Matiére premiére Evaluation T2

(EU RED II - Art 28)
Résidus et déchets de boulangerie et confiserie Risque spécifique / Partie B
Résidus et déchets de production de boissons non- Risque spécifique / Partie B
alcoolisées
Résidus et déchets de la transformation de fruits et Risque spécifique / Partie B

Iégumes (a I’'exception des queues, feuilles, tiges et

coquilles)

Pulpe de patate ou betterave Risque significatif

Partie A (Bioéthanol)

Partie B (Biogaz)

Risque spécifique / Partie B

Effluents amidonnés (jusqu'a 20% de matiere
séche)

Amidon sec issu du fractionnement du mais Risque significatif / Partie B

Rétentat d’ultrafiltration du dextrose et raffinat issu Risque spécifique / Partie B
du raffinage de sucre.

Mélasse “finale” Risque significatif / Partie B
Vinasse Risque spécifique (canne a sucre)
Partie B

Risque significatif (“thin stillage” ou

vinasse de betterave) / Partie B
Résidus et déchets de distillation alcoolique Risque spécifique

Partie A (huiles de fusel)

Partie B (téte et queue de distillation)

Dréches de brasserie Risque spécifique / Partie B
Perméat de lactosérum (petit lait) Risque spécifique / Partie B
Résidus d’extraction d’huile d’olive Risque spécifique (grignons sans
huile)
Partie B

Risque significatif (grignons avec
huile) / Partie B




Huile de fibre de mésocarpe de palme (‘PPF oil’)

Risque spécifique / Partie B

Méthanol brut issu du procédé de Kraft

Pas de risque particulier
Partie B (analyses supplémentaires
requises)

Cultures de protection et intermédiaires

Risque significatif / Partie B

Biomasse issue de terres dégradées ou polluées
(non-lignocellulosique/non-cellulosique)

Pas de risque particulier (Uniqguement
si « Low ILUC »)
Partie B

Risque spécifique (Autre) / Partie B

Cultures endommagées et impropres a la
consommation humaine ou animale

Pas de risque particulier / Partie B

Graisses animales cat. 3

Risque significatif / Partie B

Sous-produits animaux cat. 2-3 (hors graisses
animales)

Risque significatif (Cat. 3)
Risque spécifique (Cat. 2)
Partie A (biocarburants)
Partie B (biogaz)

Eaux usées municipales et dérivés (hors boues
d’épuration)

Pas de risque particulier

Partie A (biogaz a

concentration >30%)

Partie B (biogaz a concentration
<30% et biodiesel)

Savons et dérivés issus du raffinage d’huiles
végétales (Soapstock)

Risque significatif / Partie B

Graisse brune

Pas de risque particulier / Partie B

Distillats d’acide gras

Risque significatif / Partie B

Huile “technique” de mais (technical corn oil)

Risque significatif / Partie B

Dréches de distillerie avec solubles (DDGS)

Risque significatif / Partie A

Résidus d’extraction d’huile de tournesol a forte
teneur en acide oléique

Risque spécifique / Partie B

Autres déchets biogéniques

Pas de risque particulier / Partie B

Algues de mer

Risque spécifique / Partie A

Cyanobactéries

Table 4 Apercu de I'évaluation en Tache 3 pour les matiéres premiéres

shortlistées

Matiére premieére

Pas de risque particulier / Partie B

Evaluation T3
(Risque général de
fraude)

Résidus et déchets de boulangerie et confiserie Moyen
Résidus et déchets de production de boissons non-alcoolisées Faible
Résidus et déchets de la transformation de fruits et légumes (a Moyen
I'exception des queues, feuilles, tiges et coquilles)

Pulpe de patate ou betterave Moyen

Effluents amidonnés (jusqu’a 20% de matiére seche)

Amidon sec issu du fractionnement du mais

Faible

Rétentat d’ultrafiltration du dextrose et raffinat issu du raffinage Elevé

de sucre.

Mélasse “finale”

Elevé

Vinasse

Faible-Moyen




Résidus et déchets de distillation alcoolique Moyen
Dréches de brasserie Faible-Moyen
Perméat de lactoserum (petit lait) Faible-Moyen
Résidus d’extraction d’huile d'olive Faible

Huile de fibre de mésocarpe de palme (*PPF oil")

Elevé

Méthanol brut issu du procédé de Kraft

Moyen

Cultures de protection et intermédiaires

Faible-Moyen (Cultures
de niche ou ayant pour
objectif premier la
protection des sols)
Elevé (Cultures a grande
échelle, par ex. mais,
soja ou blé)

Biomasse issue de terres dégradées ou polluées (non-
lignocellulosique/non-cellulosique

Elevé (Terres dégradées)
Moyen (Terres polluées)

Cultures endommagées et impropres a la consommation humaine

Moyen

ou animale

Graisses animales cat. 3 Faible
Sous-produits animaux cat. 2-3 (hors graisses animales) Faible
Eaux usées municipales et dérivés (hors boues d’épuration) Faible

Savons et dérivés issus du raffinage d’huiles végétales
(Soapstock)

Graisse brune Faible-Moyen
Distillats d’acide gras Moyen
Huile “technique” de mais (technical corn oil) Moyen
Dréches de distillerie avec solubles (DDGS) Faible

Résidus d’extraction d’huile de tournesol a forte teneur en acide
oléique

Elevé

Autres déchets biogéniques

Moyen

Algues de mer

Cyanobactéries
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6. INTRODUCTION AND BACKGROUND

The Recast of the EU Renewable Energy Directive (2018/2001) - also known as “EU RED
II"” includes a 32% target for renewables in total EU energy consumption in 2030, with a
specific sub-target for renewables in transport of 14%. Currently, biofuels constitute the
largest share of renewables in transport. However, several conventional biofuels offer
limited greenhouse gas savings and are associated with food security and land-use
change emissions risks. Consequently, the EU RED II imposes a phase-out by 2030 of
conventional feedstocks deemed at higher risk of indirect land use change impacts and
defines a cap for other conventional feedstocks. Additionally, EU RED II aims to further
incentivise the use of advanced biofuels produced from feedstocks listed in Annex IX -
Part A, which are associated with lower risks of indirect environmental and socio-
economic impacts, and which require advanced technologies for conversion to biofuels.
The EU RED II includes a 3.5% sub-target for these advanced biofuels in 2030, with EU
Member States being allowed to double count the energy content of advanced biofuels
towards these targets. Biofuels produced from feedstocks listed in Annex IX - Part B
(animal fats and used cooking oil), which involve the use of mature conversion
technologies, can also be double counted towards the renewables in transport target.
However, their contribution to these targets is capped. EU MSs can make a case for
extending this cap.

As a potentially large number of raw materials that could meet the requirements for
inclusion in Annex IX are at present not included in the list, the EU RED II includes a
mechanism (Art 28. Paragraph 6) whereby the European Commission can adopt
delegated acts to add feedstocks to Annex IX (Part A or Part B), but not to remove them.
Such delegated acts must build upon a careful evaluation of the characteristics of
candidate feedstocks, taking into account circular economy principles, the EU Waste
Directive, sustainability criteria, risks of distortive market effects, greenhouse gas
savings, other environmental impacts and potential additional demand for land. Fraud
risks must also be taken into account, especially regarding the origin and chemical
composition of feedstocks.

The project “Assessment of potential of new feedstocks for the production of advanced
biofuels” has aimed to support the European Commission (DG ENER) in the process of
identifying candidate feedstocks for inclusion in EU RED II Annex IX and evaluating them
against the criteria laid out in Article 28(6) of EU RED II. In addition, the study has
informed the Commission on fraud risks associated with feedstocks listed in Annex IX,
and any feedstocks identified as meeting the requirements for addition to Annex IX. The
project Consortium has also made proposals for the development of robust and cost-
effective fraud mitigation mechanisms.

The project was divided into three Tasks:

e Task 1 established a long list of potential biofuel feedstocks for inclusion in Annex IX
and conducted a preliminary assessment of these feedstocks based on basic eligibility
criteria to produce a short list for further assessment in Task 2 and 3. The shortlist
was based on the Consortium’s expertise, a literature review and two rounds of
stakeholder consultation. The final selection of the shortlist of feedstocks for
consideration under Task 2 and Task 3 were made by the Commission.

e Task 2 involved the detailed assessment of each shortlisted feedstock against the
criteria described in Article 28(6) of the EU RED II. The Consortium provided the



European Commission with its conclusions with regards to how each feedstock in the
short list performed against these criteria.

e Task 3 looked specifically at the risk of fraud associated with support for the use of
new and existing Annex IX feedstocks. Informed by consideration of documented
cases of fraud, the Consortium established a set of fraud risk indicators and
considered options available to mitigate identified fraud risks.

The three tasks in this project are summarised in Figure 1.
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Figure 1: Overview of the project tasks and deliverables

The outcomes of the project will inform the European Commission in the development of
a Delegated Act to amend Annex IX, as per EU RED II Article 28(6). The Delegated Act
process involves the consultation of experts delegated by EU member states and
public/private organisations. To the extent possible outcomes from the expert
consultation workshops organised by the European Commission will feed into this project.
It is however important to underline the fact that the decision to propose new feedstocks
for inclusion in Annex IX lies with the European Commission via the Delegated Act, not
with this project.



7. TASK 1 - LITERATURE REVIEW, STAKEHOLDER CONSULTATION
& PRELIMINARY FEEDSTOCK ASSESSMENT

7.1. OBJECTIVES

To establish a long list of potential biofuel feedstocks for inclusion in Annex IX and to
conduct a preliminary assessment of these feedstocks to produce a short list for
further assessment in Task 2 and 3.

7.2.METHODOLOGY
7.2.1. Summary of literature review

The Consortium conducted a comprehensive literature review to identify potential
biofuel feedstocks. Specifically, we reviewed 61 publications, including policy
regulations, peer reviewed journal articles, technical reports from private and public
sectors, and position papers from the private sector. We kept a literature review log,
recording for each source the publication type, publication title, authors or publishing
organisation, year of publication, a brief summary/description (focusing on
information relevant to eligibility for shortlisting and on information relevant to the
assessment in task 2and task 3), and noting feedstocks covered. A full list of
reviewed publications as well as the feedstocks covered by each publication can be
found in Annex A.

Journal articles, technical reports, and position papers from the private sector all
helped the Consortium to identify novel biofuel feedstocks and contributed to the
development of an initial long list of 127 distinct feedstocks. In addition, these
publications provided useful information on the origin and production process of the
feedstocks and alternative uses, which served as supporting evidence for the
preliminary assessment used to shortlist feedstocks for further assessment in Tasks
2 and 3. Moreover, some of the journal articles and technical reports fed into Tasks
2 and 3 as some studies evaluated the feasibility, economics, market impacts, and
sustainability performance of using certain feedstocks for biofuels.

Policy regulations included in our literature review were useful in providing context
on definitions of feedstocks and feedstock categorizations. For example, Regulation
(EC) 1069/2009 and national regulations helped in identifying the definition of
different categories of animal by-products.

While the literature review process was helpful in the preliminary assessment, it was
insufficient to comprehensively conduct the preliminary assessment, especially for
some feedstocks of low commercial interest, for which limited literature exists.
Moreover, different studies sometimes provided contradicting information on certain
feedstocks; for instance, one study may have categorized a feedstock as waste while
another may have reported the use of that feedstock in some industries. The
stakeholder consultation complemented the literature review and helped resolve
most of these questions. In particular, experts from various industries were able to
provide more detail on the feedstocks they have worked with, especially regarding
production processes and alternative uses. Stakeholders also identified additional
feedstocks that the Consortium did not capture through literature review (See next
section).

7.2.2. Summary of stakeholder consultation

The stakeholder consultation organised as part of Task 1, was divided in two
rounds. These aimed at providing additional expertise and documentation to support
the Consortium with the identification of feedstocks to be shortlisted and taken for a
more in-depth evaluation in Task 2 and Task 3.



First round

The first round was held in April-May 2020. In total, 427 feedstock-specific
suggestions were received from 79 organisations. 14 additional contributions were
received, but these were high-level comments regarding the process and did not
include any specific suggestions regarding the evaluation of feedstocks. These
contributions were passed on to DG ENER separately.

Among the contributions received, certain feedstocks or feedstock categories were
more significantly represented. The Consortium received:

e 123 suggestions related to residues and waste from food and feed processing;
e 57 suggestions related to animal by-products (including fats);
e 33 suggestions related to intermediate/cover crops;

e 33 suggestions related to soapstock, acid oil, FFA and other derivatives from
oleochemical processing; and

e 30 suggestions related to Fatty Acid Distillates (FADs).

The Consortium followed a systematic process to review and evaluate stakeholder
contributions. The following criteria were used to evaluate whether feedstocks should
be added to the short list for further investigation:

1. Does the feedstock qualify as biomass? Feedstocks from non-biogenic origin
(e.g. fossil-based plastics) were systematically excluded. CO2 was not considered
to be consistent with the definition of biomass, since it is not biodegradable;
furthermore, it is not an energy carrier, and therefore not a biofuel feedstock.
CO2-derived fuels are included in EU RED II as Recycled Carbon Fuels or
Renewable Fuels from Non-biological Origin.

2. Does the feedstock qualify as food/feed crop as per EU RED II definition?
Feedstocks qualifying as food/feed crop were systematically excluded.

3. Is the feedstock already covered in Annex IX? The Consortium used the
additional description of feedstock production processes and end-uses to establish
a solid rationale as to whether the feedstock can be considered covered by Annex
IX or not.

Suggestions in favour of the removal of existing Annex IX feedstocks were
disregarded, since this was outside the scope of this study.

Qualification of feedstock as food/feed crop was not always possible with the
current information and documentation provided by stakeholders. It was particularly
important to determine whether crop-derived material qualifies as a residue, in which
case it could be shortlisted provided that it was not already covered by current Annex
IX categories. The Consortium did not come to a clear conclusion regarding the
food/feed crop status of four feedstocks, namely potato/beet pulp, molasses, fatty
acid distillates (FADs) and distillers grains and solubles (DGS). Following internal
discussions, the Consortium came to the conclusion that no simple investigation could
be conducted within Task 1 to determine whether these feedstocks would
unambiguously qualify as food/feed crop. It was therefore decided to include all four
feedstocks in the shortlist to further evaluate them as part of Task 2.

Similarly, current coverage of some of the suggested feedstocks in Annex IX
was unclear, in particular for Annex IX - Part A d) (Biowaste) and whether feedstocks
are fit for use in the food/feed chain. Most of the feedstocks selected for a second



round of consultation were those for which additional evidence was needed to
determine whether they are already included in Annex IX.

Consequently, the review process resulted in three outcomes for the suggested
feedstocks (see Figure 2):

1. “Include in shortlist” meant that the project Consortium had enough
information to conclude that the feedstock met the evaluation criteria and could
be directly shortlisted for further evaluation in Task 2 and Task 3. Four feedstocks
(see above), for which alignment with the food/feed crops definition could not be
determined, were also added to the shortlist;

2. Do not include in shortlist” meant that the project Consortium had enough
evidence to conclude that the feedstock did not meet the evaluation criteria and
should not be shortlisted for further evaluation in Task 2 and Task 3. This could be
for several reasons (see Figure 1). Although they met the evaluation criteria, the
Consortium initially suggested not to include sea algae and cyanobacteria as no
meaningful inputs, evidence or documentation was provided during the first
stakeholder consultation (both sea algae and cyanobacteria were re-included in
the shortlist after the second round of consultation at DG ENER'’s request); or

3. “"Take feedstock to a second round of consultation” meant that the project
Consortium did not have enough evidence to conclude whether the feedstock is
currently covered by Annex IX categories and should, or should not, be
shortlisted.
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Figure 2: Summary of the review process (1st round)

Second round

The second round was held in August-September 2020 and aimed to determine
whether to include feedstocks for which the preliminary assessment remained
inconclusive after the first round.

Therefore, the second round focused on feedstock-specific questions, namely:

Q1 The following feedstocks appear to be largely used for energy recovery at present
(e.g. on-site heat, biogas or liquid biofuels). Is it correct that energy recovery is
common from these materials? Are there any other uses currently made of these
feedstocks?

e Bakery and confectionery residues and waste (e.g. Residues and waste from
bread, biscuits, wafers, etc.)



e Drink residues and waste (e.g. citrus peel and pulp pressing)
e Fruit / vegetable residues and waste (e.g. defective fruit /vegetables)

e Beans, silverskin, and dust (excluding nut shells) generated during processing of
cocoa / coffee beans and hazelnuts

e Starchy effluents from corn and wheat processing (e.g. starch slurry, steep water,
Dry starch, thin stillage)

e Alcoholic distillery residues and waste (e.g. heads and tails; fusel alcohols/oils;
technical ethanol)

e Spent coffee grounds and spent tea leaves

o Dairy waste scum

e Non-edible cereal residues (residues from grain milling)

e By-products obtained during and from the production of rice and its derivatives
e Biogenic fraction (oil) of end-of-life tyres

e Humins (Residues from bio-based FDCA)

Q2 Do you think that Palm mesocarp fibres shall be considered as covered under
Annex IX - Part A (g), which covers Empty Palm Fruit Bunches? Why?

Q3 It is our understanding that fish oil is extracted during the processing of fish for
food/feed purposes (e.g. filleting), which makes it an animal by-product category 3,
as per Regulation EC 1069/2009. Are you aware of any lower-grade fish oil, which
could qualify as animal by-product category 2 or 1?

Feedback specific to these three questions posed in round 2 were received from 35
organisations. 6 additional contributions were received which will be assessed and will
be passed on to DG ENER separately. The review of stakeholder contributions in
round 2 led to the shortlisting of 7 additional feedstocks, resulting in a final shortlist
of 32 feedstocks in 8 categories.

Figure 3 summarises the process leading from the initial longlist to the shortlist
included in Section 7.3.9.
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Figure 3 Process involved in working through the initial long list to the shortlist
7.3.RESULTS
7.3.1. Food-feed processing residues and waste
7.3.1.1.  Definition

Food and feed processing residues and waste is a broad category, which includes
feedstocks generated during the manufacturing of food (e.g. bread, bakery,
alcoholic and non-alcoholic drinks, vegetable/fruits, hot beverages, etc.) and feed
products. These products are distinct from residues generated on-farm when food
or feed crops are harvested and undergo some initial processing (e.g. threshing,
winnowing, etc.). This feedstock category does not include animal by-products,
which are addressed in a separate section (See Section 7.3.5).

Food and feed processing residues and waste may currently be discarded, used to
produce feed or used for energy recovery, including liquid biofuels, biogas or heat
generation.

7.3.1.2. Description of feedstocks:
This category includes:

e Bakery and confectionery residues and waste. This refers to the residues
and waste generated during the manufacture of food products derived from
cereals, such as bread, pasta, wafers, biscuits. These feedstocks do not
include dairy residues and waste or animal by-products, which are addressed
in a separate category.

¢ Drink production residues and waste. This feedstock refers specifically to
the residues and waste generated during the making of non-alcoholic drinks,
including but not limited to fruit pulp and peeling (e.g. citrus).

e Drink waste. This feedstock refers specifically to alcoholic and non-alcoholic
drinks considered unfit for human consumption and should otherwise be
discarded, as well as spent alcohols.

e Fruit / vegetable residues and waste. This feedstock includes materials
generated through the processing (e.g. peeling, chopping, pressing etc.) of
fruits and vegetables into food items, such as sauces, yogurts, soups, ice
creams, etc. They also include tails, leaves, stalks and husks, as well as fruits
and vegetables considered defective and unfit for human consumption. Finally,
potato/beet pulp generated through the extraction of starch or sugar is also
included in this category.

¢ Bean shells, silverskin, and dust. This feedstock includes materials
generated through the processing of cocoa, coffee and hazelnut. They do not
include nutshells.

¢ Shells/husks and derivatives. This category covers nutshells, soy hulls and
all their derivatives (e.g. oil).

¢ Starchy effluents (up to 20% dry matter content). This category includes
various effluents (e.g. slurry, steep water) from the milling and processing of
starchy crops such as corn and wheat into food or ethanol. While these
effluents include a significant concentration of nutrients such as starch and
sugars, they are generally used onsite for additional ethanol production due to
fact they tend to degrade rapidly, which would make their storage and
shipping difficult practically.



Dry starch from corn fractionation (identified as ‘corn processing residues’
during the preliminary assessment). This feedstock only includes dry starch
when generated through the dry fractionation of corn, which also generates
protein-rich meals and corn oil.

Sugar extraction residues and waste. This feedstock includes residues and
waste extracted through the processing of cereals (e.g. corn and wheat) to
produce sugars such as glucose, fructose or dextrose. Filtration and retention
steps generate some residues and waste called ‘retentate’, which can be used
for energy recovery. This category also includes monohydrate hydrol.

Molasses. Molasses is a residue generated through the third round of sugar
crystallisation (residues from the 2nd crystallisation are called “égouts
pauvres” and are not included in this category). Molasses can be used for food,
feed and energy recovery.

Vinasse. This feedstock is the residue from alcoholic fermentation of sugar.
Thin stillage from corn fermentation is also included in this category. These
feedstocks can be used as adhesives and for energy recovery.

Alcoholic distillery residues and waste. This feedstock includes heads and
tails, fusel oils/alcohols and technical ethanol, which are extracted from the
making of spirits for human consumption. They are considered as waste under
Regulation 200/532/EC.

Spent grains. These residues are obtained after the brewing of grains to
produce beer. They contain nutrients in high concentration and are generally
used to produce cattle feed, as well as human food items.

Residues and waste from production of hot beverages. This feedstock
includes spent coffee grounds and tea leaves (from industrial coffee/tea
making, bars and restaurants, as well as households).

Dairy waste scum. This feedstock is a residue from dairy production, which
is not considered fit for food or feed consumption.

Food waste oil. This residual oil can be extracted from food waste collected
from households, restaurants or industries. This category does not include
used cooking oil or brown grease.

Whey permeate. This feedstock is obtained through the curdling and
straining of milk, e.g. in the making of cheese. It is rich in protein and is used
for feed and food purposes.

Non-edible cereal residues and waste from grain milling and
processing. This feedstock includes cereal residues considered unfit for either
food or feed purposes, such as bran.

Olive oil extraction residues and waste. This feedstock includes olive
pomace, which is generated from the first pressing of olive to generate oil.
Pomace can be further pressed to extract lower grade oil and other
derivatives. This category also includes olive stones.

7.3.1.3.  Summary of the preliminary assessment:
All the materials considered in this category qualify as biomass.

None of these materials were considered as falling under EU RED II
food/feed crop definition, with the exception of:

o Potato/beet pulp. While pulp may be considered as a secondary product in
specific value chains in which starch or sugar are the primary products, it
is not the case in ALL value chains using potato and beet. In value chains



All

producing potato-derived food products (e.g. chips, fries, mashed
potatoes) as well as beets used directly as vegetable, pulp would actually
be considered a primary product, thus falling under the food/feed crop
definition. Therefore, the assessment was inconclusive.

Dry starch from corn fractionation. Although the dry fractionation process
for corn produces outputs (protein-rich meal and corn oil) with a higher
value per tonne than dry starch , , dry starch accounts for a large share of
the overall value. In its more fundamental food/feed use, dry starch is an
essential nutrient and cannot be universally considered as a residue. Here
again, the assessment was inconclusive.

Molasses. Although molasses is considered a low-grade residue from sugar
refining, it is widely used for food and feed purposes, and therefore could
possibly be considered one of the multiple primary products from
sugarcane or sugar beet production. Therefore, the assessment was
inconclusive.

materials, which were defined as waste through the preliminary

assessment are considered as being currently covered under Annex IX -
Part A b), ¢) or d) and therefore not shortlisted. These include:

(o]

(o]

Drink waste

Fruit/vegetable tails, tops/leaves, stalks and husks (subset of
fruit/vegetable residues and waste)

Bean shells, silverskin and dust. Note that cocoa bean shells are
considered covered in Annex IX - Part A p), i.e. as cellulosic material.

Residues and waste from production of hot beverages
Dairy waste scum
Food waste oil

Olive stones

In addition, nutshells and soy hulls are covered by Annex IX - Part A l) and p).

All other materials in this category were shortlisted for further assessment,
including starchy effluents and sugar refining residues, for which the coverage
under current Annex IX could not be unequivocally established.

Shortlisted feedstocks in this category therefore include:

Bakery and confectionery residues and waste.

Drink production residues and waste.

Fruit / vegetable residues and waste (except tails, leaves, stalks and
husks).

Potato/beet pulp.

Starchy effluents (up to 20% dry matter content).

Dry starch from corn fractionation.



e Sugar extraction residues and waste.
e Molasses.
e Vinasse.
e Alcoholic distillery residues and waste.
e Spent grains.
¢ Whey permeate.
e Olive pomace and derivatives.
7.3.1.4. Outlook for Task 2 and Task 3

A large number of individual feedstocks were grouped in this category and required
specific assessments in Task 2 and Task 3 to fully understand their potential for
inclusion in Annex IX. Understanding potential other uses and the impact of an
increased used for biofuels, bioliquids or biogas on other sectors (esp. the feed
sector) using the same material was particularly important in this category. In
certain cases, the practicality and economic viability of other uses will need to be
evaluated in detail, for example with feedstocks that tend to degrade rapidly and
for which an on-site use is appropriate. Finally, participants in the stakeholder
consultation flagged a significant potential for fraud in these feedstock definitions
that involve the notion of being unfit for human or animal consumption, non-edible
or “spent”. A risk exists that operators may purposefully transform food or feed
products into non-edible products to benefit from related incentives. These risks
were evaluated and addressed in Task 3.

7.3.2. Agricultural / Forestry residues and waste
7.3.2.1. Definition:

This category of feedstocks includes raw materials corresponding to the EU RED II
definition, namely residues (and waste) that are directly generated by agriculture
(...) and forestry and that do not include residues from related industries or
processing.

It is important to note that the selection of agricultural and forestry residues and
waste made for this project did not intend to comprehensively cover all residues
and waste, since many were already covered in the existing Annex IX.

7.3.2.2. Description of feedstocks:
This category includes the following feedstocks:

e Agricultural harvesting residues. This feedstock includes materials left on
the field after harvesting and on-farm processing of the main product (e.g.
cereals, oilseeds, beets, etc.) and include straws, stems, stalks, shells (NB:
not nuts, which are treated separately), among others. Note these do not
include residues from off-farm processing of agricultural products (e.g. food
manufacturing).



e Palm harvesting residues. This feedstock includes residues left on the field
after harvesting palm fruit bunches (e.g. palm fronds), palm tree trunks
removed from the plantation, and palm mesocarp fibres?.

e Cotton seeds. Cotton seeds are extracted from cotton bolls, along with cotton
lint. Cotton seeds contain some oil, which can be used for food, feed or
cosmetic purposes.

e Wood processing residues. This feedstock includes materials obtained
through the wood pulping process, including crude tall oil and raw material.
7.3.2.3. Summary of the preliminary assessment:

e All feedstocks included in this category were unequivocally considered as
biomass, as per the EU RED II definition.

e None of the feedstocks included in this category were evaluated as not fitting
the ‘food/feed crop’ definition, apart from cottonseeds:

o Agricultural harvesting residues were unequivocally evaluated as not
fitting the food/feed crop definition, since they are not the primary aim of
the agricultural production process.

o Similarly palm harvesting residues were unequivocally evaluated as not
fitting the food/feed crop definition, since they are not the primary aim of
the palm oil production process.

o The case of cotton seeds required more investigation and discussion. The
suggestion to shortlist cottonseeds came from Greek stakeholders, who
provided a comprehensive set of references, which tend to demonstrate
that cottonseeds are currently being used for biodiesel production without
creating competition with other uses. In addition, stakeholders quoted
market prices for cottonseeds amounting to around 10% of the price for
cotton fibres. Additional investigation by the project Consortium, however,
revealed some geographic variability in the use of cotton seeds, which are
widely used as feed or for cosmetic production in other regions2. In
addition, other price statistics tend to show that the relative value of
cottonseeds to cotton fibres could be significantly higher than 10%. Given
that feedstocks listed in Annex IX cannot be restricted to specific
geographies, the Consortium concluded that cottonseeds fit the definition
of food/feed crop in certain contexts.

o Wood processing residues were unequivocally evaluated as not fitting
the food/feed crop definition, since they are generated from non-crop
chains (forestry).

e Current coverage in Annex IX yielded variable results for this category,
specifically:

o All agricultural harvesting residues in the selection were unequivocally
considered as being covered under Annex IX - Part A (p) as other non-food
cellulosic material.

o Palm fronds were considered as being covered in Annex IX - Part A p),
since these are composed of cellulose, but with a lower lignin content than
ligno-cellulosic material. In turn, palm trunks (non-log grade) were also
considered covered by current Annex IX - Part A q), i.e. other ligno-

! Technically, palm mesocarp fibers are not harvesting residues, since they are generated during the process of oil extraction
from palm fruits. These were grouped with palm harvesting residues to reduce the number of feedstock categories in the
preliminary assessment.

2 See examples in https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf



https://apps.fas.usda.gov/psdonline/circulars/oilseeds.pdf

cellulosic material except saw logs and veneer logs, although fraud risk
around their significant starch content will require further evaluation. Palm
mesocarp fibres were taken to a second round of consultation, which led
the project Consortium to conclude they can be considered covered by
Annex IX - Part A p), i.e. Non-food cellulosic material. Oil palm mesocarp
fibre oil (identified as ‘palm mesocarp oil" during the preliminary
assessment), in turn, is not currently covered by any category in Annex IX.

o Cotton seeds are not covered in Annex IX.

o Raw methanol from wood pulp production. While several wood
processing residues are specifically mentioned under Annex IX - Part A 0),
namely Biomass fraction of wastes and residues from forestry and forest-
based industries, this is not the case for raw methanol generated through
wood pulp production.

As a result of the preliminary assessment, the Consortium suggested shortlisting
the following feedstocks for an in-depth evaluation in Task 2 and Task 3:

« Oil palm mesocarp fibre oil
¢ Raw methanol
7.3.2.4. Outlooks for Task 2 and Task 3:

The project Consortium did not anticipate any major issue with the evaluation of
palm mesocarp fibres. One important point is that the oil extracted from mesocarp
fibres is chemically comparable to crude palm oil (although it is of lower grade) and
cannot be considered as feedstock for advanced biofuel conversion technologies.
This similarity would create fraud risks, as mesocarp fibre oil cannot be easily
distinguished from crude palm oil if physically mixed.

Although not retained in the shortlist, palm trunks illustrate the complexity of
classifying trees/crops containing both ligno-cellulose and starch/sugar. In such
case, a risk exists that ethanol produced out of the starch contained in palm trunks
would also count as “advanced” while it is obtained through a conventional
technology. More investigation of the actual likelihood of such case should be
pursued.

Raw methanol is an important chemical with multiple uses, including as a fuel.
Potential competition and knock-on (market) effects were further investigated
during Task 2 evaluation.

7.3.3. Intermediate crops
7.3.3.1. Definition

Intermediate crops are not the primary crop cultivated on an agricultural land.
They include cover crops, catch crops and rotation crops, which EU RED II does not
fully define. Therefore, additional definitions were developed for the purpose of this
evaluation.

e EU RED II defines cover (and ley) crops as “temporary, short-term sown
pastures comprising grass-legume mixture with a low starch content to obtain
fodder for livestock and improve soil fertility for obtaining higher yields of
arable main crops.” Under this definition, cover and ley crops are already
covered in Annex IX - Part A p) (non-food cellulosic material). The use of the
term “pasture” in the definition seems, however, to exclude other type of



agricultural lands. Therefore, this project aims to explore the possibility to use
a broader definition of a cover crop, in line with the InterActive Terminology
for Europe (IATE), which has several definitions revolving around the purpose
of cover crops being the reduction of erosion and the improvement of soil
fertility. Therefore, the definition of a cover crop in this project is “any crop,
natural or introduced, that is not the primary crop cultivated in a field, which
protect lands from erosion and/or increase soil fertility by forming a living
vegetative cover”.

e EU RED II only mentions catch crops and cover crops as examples of
intermediate crops. The IATE defines a catch crop as “a fast-growing crop
planted in a field in a period when no main crops are being grown there, either
for market or to prevent the soil losing nutrients”. Other examples of
intermediate crops may exist.

e The IATE database includes definitions of rotation as an “agricultural practice
in which different crops are cultivated in succession on the same area of land
over a period of time so as to maintain soil fertility and reduce the adverse
effects of pests”, as well as “any field or aquatic crops, which may be
produced after the harvest of a pesticide treated primary crop (or in some
cases replanting of crops after failure of the pesticide treated primary crop)”
(Original Ref: OECD?3).

Finally, IATE’s definition of an intermediate crop is “a fast-growing crop planted in
a field in a period when no main crops are being grown there, either for market or
to prevent the soil losing nutrients” (Original ref: Eurostat?). Therefore, in the
context of this evaluation, an intermediate crop is a crop grown on an agricultural
land, which is not the primary crop cultivated, include catch crops, cover crops and
rotation crops. The primary crop occupies land over the longest period in the year
and requires the largest share of agricultural inputs (work, fertilisers, pesticides).

7.3.3.2. Description of feedstocks:
This category includes:

e Grain, starch, sugar, oil, beans and meals derived from rotation crops,
cover crops and catch crops. Examples include camelina, Brassica carinata,
castor, Silphium perfoliatum, tall wheat grass or tobacco grown as
intermediate crop. Any part of the plants (e.g. grain, starch, oil, beans, meals,
etc.) can be used under this category.

7.3.3.3. Summary of the preliminary assessment:
e Feedstocks under this category match the definition of biomass in EU RED II.
e Grain, starch, sugar, oil, beans and meals derived from rotation crops,
cover crops and catch crops. The Consortium concluded that this category
corresponds to the definition of intermediate crops (See above), which are

namely excluded from the food/feed crop definition in EU RED II.

e None of the feedstocks in this category were considered currently covered in
Annex IX.

3http://www.oecd-ilibrary.org/environment/oecd-gquidelines-for-the-testing-of-chemicals-section-5-other-test-
guidelines 20745796

4 http://ec.europa.eu/eurostat/statistics-

explained/index.php/Glossary:Arable land covered with cover crop or intermediate crop
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http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Arable_land_covered_with_cover_crop_or_intermediate_crop

As a result of the preliminary assessment, the Consortium suggested shortlisting
the following feedstocks for an in-depth evaluation in Task 2 and Task 3:

e Grain, starch, sugar, oil, beans and meals derived from rotation crops,
cover crops and catch crops.

7.3.3.4. Outlook for Task 2 and Task 3:

The notion of intermediate crop defined in this category is broad and includes a
large number of crops grown covering several geographic and agricultural
situations. Therefore, the Consortium anticipated the need to look more specifically
at each crop type to properly address their characteristics in Task 2 and Task 3.
The notion of “primary crop” vs secondary or tertiary crop may be challenging to
define unambiguously whenever several crops of high economic value are
cultivated in rotation. The Consortium further defined the conditions under which
crops could be considered as being used in rotation with primary crops (See Task
2). The approach used for this category built upon other EU-funded projects
revolving around the notion of “low indirect land-use change”, which regards a
number of agricultural practices allowing the extraction of biofuel feedstocks
without a significant demand for additional land.

7.3.4. Landscape care biomass
7.3.4.1. Definition

The notion of “landscape care (management) biomass” is not included in EU RED
II; it was developed in the EU-funded S2Biom project>. Under this notion, the
Consortium included activities requiring the removal of biomass to protect and/or
maintain the state and functions of natural or non-natural (e.g. agricultural lands,
residential areas, roads, etc) landscapes. Such activities include the removal of
invasive species, the maintenance of protected areas, roadside mowing, the
rehabilitation of degraded or polluted lands and the harvesting of biomass from
fallow land or mixed meadows.

Therefore, any plant harvested for such purposes and its component (e.g. grain,
fruits, stems, leaves, nuts, etc.) is covered under this definition.

7.3.4.2. Description of feedstocks:
This category includes:

e Biomass from fallow land. In line with the European Environment Agency’s
definition®, fallow land in this project is defined as “Land area normally used
for crop production but left unsown for one or more growing seasons.”

e Biomass from degraded/polluted land. EU RED II considers lands as
“severely degraded” if, for a significant period of time, they have either been
significantly salinated or presented significantly low organic matter content
and have been severely eroded. For the purpose of this preliminary
assessment, degraded and polluted lands are considered as lands being
eroded, salinated or polluted by chemicals to a point, which prevents natural
regeneration, crop production according to standard practices or animal
grazing. The exact definition of degraded and polluted lands was further

5 https://www.s2biom.eu/en/
5 https://www.eea.europa.eu/help/glossary/gemet-environmental-thesaurus/fallow-area



discussed and finalised in Task 2 and Task 3, in consultation with the
European Commission.

e Biomass from maintenance operations. This subcategory includes biomass
extraction activities required to maintain/protect roadsides, railways,
agricultural lands, recreational natural areas and environmental protection
areas, among others. This includes the removal of invasive species and
reduction of bush encroachment.

e Biomass harvested from mixture meadow. A mixture meadow is a type of
grassland used primarily and permanently for hay. Unlike fallow, it is not used
to grow crops outside fallow periods. The types of plants found in a mixture
meadow include Timothy grass, tall fescue and clover/legumes.

e Damaged trees. This feedstock includes trees, which no longer qualify as
timber, log or pulp grade, due to natural causes. Intentionally induced damage
is not covered in this category.

e Damaged crops. This feedstock includes crops which are no longer usable for
food or feed purposes, for example due to an excessive contamination by
pollutants or infection by bacteria, fungi, viruses or any other pest.
Intentionally induced damage is not covered in this category.

e Unused feed/fodder from ley. This feedstock includes biomass harvested
from ley land, which is not used as feed or fodder.

7.3.4.3. Summary of the preliminary assessment:

e All feedstocks under this category match the definition of biomass in EU RED
II.

e None of the feedstocks included in this category was considered covered by
the food/feed crop definition in EU RED II. This is either because
feedstocks are not crops, or because they became unfit for food/feed
production.

e Several feedstocks under this category were considered currently covered in
Annex IX, namely:

o Biomass from maintenance operations. Biomass harvested for
maintenance purposes from public parks or garden can be considered as
biowaste under Annex IX - Part A c). Biomass harvested for forest
maintenance would either fall under p) (non-food cellulosic material) or q)
(non-log/veneer ligno-cellulosic material) of Annex IX - Part A. Finally, any
weed or bush harvested for maintenance purposes on other environmental
protection areas would be considered covered by Annex IX - Part A p) or

q).

o Damaged trees. Wood from damaged trees do no longer qualify as log or
veneer grades and is therefore covered under Annex IX - Part A q). Other
parts of trees can be considered covered under Annex IX - Part A 0).

o Unused feed/fodder from ley. Biomass from ley crops is covered by the
definition of non-food cellulosic biomass under Annex IX - Part A p).

All other feedstocks were considered as not being currently covered in Annex IX.
Ligno-cellulosic and non-food cellulosic biomass from fallow land, mixture meadow



and damaged crops would be covered under Annex IX - Part A p) and q), but not
other parts of the plants such as fruits, seeds or grain.

As a result of the preliminary assessment, the Consortium suggested shortlisting
the following feedstocks for an in-depth evaluation in Task 2 and Task 3:

e Biomass from fallow land (Non-lignocellulosic/non-cellulosic).

e Biomass from degraded/polluted land (Non-lignocellulosic/non-
cellulosic).

e Biomass harvested from mixture meadow (Non-lignocellulosic/non-
cellulosic).

e Damaged crops.
7.3.4.4. Outlook for Task 2 and Task 3:

This feedstock category also includes a large nhumber of feedstocks from different
plants growing in a wide range of conditions. Therefore, Task 2 and Task 3 took
their specificities into consideration when evaluating their potential eligibility for
inclusion in Annex IX and their fraud risks.

An important focus will be put on ambiguous terms such as degraded land or
damaged crops, which will require further discussion with DG ENER. The conditions
under which a land can be considered degraded or plants considered damaged will
need to be precisely defined and consistently applied. It will be particularly
important to evaluate the fraud risk of damaged crops.

7.3.5. Animal residues and waste
7.3.5.1. Definition

Animal residues and wastes are generated in the process of slaughtering livestock
and preparation of meat, in line with the residue and waste definitions of the EU
RED II and Waste Framework Directive. These materials are usually the parts not
desirable for human consumption having no value in the food market. There are
three categories of animal by-products in accordance with European Legislation
(EC) 1069/2009: category 1 is for the most contaminated by-products with high
risk; category 2 is also classified as high risk and is for by-products not falling
under category 1 or category 3; category 3 is for the least contaminated by-
products that are fit for human consumption but are not intended to be for
commercial reasons.

7.3.5.2. Description of feedstocks:
This category includes:

e Animal fat (Category 1-2). This refers to poultry, swine fat and tallow
(cattle fat) that is considered suitable only for energy generation and
chemicals.

e Animal fat (Category 3). This refers to poultry, swine fat and tallow (cattle
fat) that can be used for animal feed, cosmetics and petfood (e.g. parts of
slaughtered animals, which are fit for human consumption in accordance with
EU legislation, but are not intended for human consumption for commercial
reasons).



¢ Animal residues (Non-fat; Category 2, 3). These are the non-fat residues,
such as organs, ligaments, blood vessels, feather and bones derived from the
production of meat. It may be possible to use these residues to produce
biogas, or otherwise extract remaining fatty acids for biodiesel and renewable
diesel production (e.g. poultry feather acid oil).

e Manure and derivatives. This refers to animal excreta and derived materials
including wet manure, dry manure, and manure wash water.

e Other slaughterhouse waste (Animal residues — Non-fat Category 1).
This refers to inedible animal tissues other than fat (organs, integument,
ligaments, tendons, blood vessels, feathers, bone) derived from the production
of meat.

e Waste fish oil. This refers to oil derived from fish that have been exposed to
environmental pollutants, or from fish segregated at harvest centres due to
quality (e.g. diseased fish). It is unsuitable for food or feed use.

7.3.5.3.  Summary of the preliminary assessment:

e All the materials considered here qualify as biomass and do not fall under the
REDII food/feed crop definition as they all originate from animals and are
not crops.

e Waste fish oil (Category 1-2) and animal fat Category 1-2 are already
included in Annex IX - Part B and were not shortlisted.

e Other slaughterhouse waste (Animal residues - non-fat Category 1)
are considered to constitute industrial biowastes and were therefore not
shortlisted.

¢ Manure and derivatives are already included on Annex IX - Part A (f) and
were not shortlisted.

As a result of the preliminary assessment, the Consortium suggested shortlisting
the following feedstocks for an in-depth evaluation in Task 2 and Task 3:

e Animal fats (Category 3).
e Animal residues (not fat; Category 2, 3).
7.3.5.4. Outlook for Task 2 and Task 3:

Category 3 animal by-products, including fats and residues, can be used in other
industries, such as feeding Ilivestock, producing pet food, and producing
oleochemical products. The Consortium made a deeper assessment on potential
market distortions from an increased use of animal by-products category 3 in Task
2. Differentiated treatment between different categories of animal by-products
could affect the value hierarchy between categories of material and may create
financial incentives in favour of categorising material that is potentially category 3
as category 2 (or categorising material that is potentially category 2 as category
1). This was considered in Task 3.



7.3.6. Wastewater and derivatives

7.3.6.1. Definition:

Wastewater is defined here as unwanted and contaminated water from domestic,
commercial, and industrial uses. Wastewater is either collected at wastewater
treatment plants or discharged directly to natural land or waterbodies without
treatment. Wastewater and derivatives often contain organic matter and biogenic
elements, and therefore can produce bio-methane through anaerobic digestion at
treatment plants once necessary infrastructure is installed. Treated wastewater
may be reused in industries and agriculture.

7.3.6.2. Description of feedstocks:

This category includes:

Municipal wastewater and derivatives (non-sludge). This feedstock
includes both wastewater generated from domestic water use as well as
derivatives extracted from the municipal wastewater, such as fats, oils, and
greases (FOGSs).

Municipal wastewater (sewage) sludge. This is a semi-solid material from
sewage treatment of municipal wastewater.

Industrial wastewater and derivatives. This feedstock includes
wastewater and extracted derivatives from industrial origins. Examples include
biodiesel wastewater and food processing wastewater, such as potato sludge
and oil mill wastewater.

Palm oil mill effluent (POME) and palm sludge oil. POME is the wastewater
generated from palm oil milling. Palm sludge oil is the residual oil floating on
top of POME.

7.3.6.3. Summary of the preliminary assessment:

All feedstocks under the wastewater and derivatives category qualify as
(containing) biomass and are not food/feed crops. Municipal wastewater
(sewage) sludge is explicitly covered under Annex IX - Part A (f). Informed by
inputs from the stakeholder consultation, the consortium considered industrial
wastewater and derivatives as already covered under Annex IX - Part A (d)
“biomass fraction of industrial waste not fit for use in the food or feed chain”.
POME is explicitly included as Annex IX - Part A (g) and the consortium
considered palm sludge oil to fall within the scope of POME, and thus these
were also not shortlisted.

The Consortium therefore only included municipal wastewater and derivatives
(non-sludge) in the shortlist for further analysis in task 2 and task 3. The
consortium considered whether non-sludge municipal wastewater and
derivatives were already covered under Annex IX - Part A (b) “biomass
fraction of mixed municipal waste...under point (a) of Article 11(2) of Directive
2008/98/EC” or (c) “biowaste as defined in point (4) of Article 3 of Directive
2008/98/EC from private households”. The Directive 2008/98/EC is the Waste
Framework Directive and wastewater is outside the scope of this Directive,
reflecting that non-sludge municipal wastewater and derivatives is currently
not included in Annex IX.

As a result of the preliminary assessment, the consortium suggested shortlisting
the following feedstocks for an in-depth evaluation in Task 2 and Task 3:



¢ Municipal wastewater and derivatives (non-sludge).
7.3.6.4. Outlook for Task 2 and Task 3:

The consortium did not foresee any particular issues in the further assessment of
non-sludge municipal wastewater and derivatives.

7.3.7. Fats, oils and greases (FOGs)
7.3.7.1. Definition:

Fats, oils, and greases (FOGs) are industrial residues and waste derived from the
extraction, processing and/or use of vegetable oils and animal fats for food, feed
and energy purposes. They are composed of fatty acids that may be converted into
biodiesel or renewable diesel. This category does not include animal by-products,
as defined in the Waste Framework Directive (See Section 7.3.5).

7.3.7.2. Description of feedstocks:
This category includes:

e Soapstock and derivatives. Soapstock is a residue from the alkaline refining
of vegetable oils. Soapstock consists of free fatty acids, an emulsion of lipids,
and salts. Soapstock can be further acidulated to make soapstock acid oil,
which is mainly free fatty acids and glyceride. Multiple studies have
investigated using soapstock and derivatives to make biodiesel.

e Brown grease. This is the oily material collected from grease traps before
water enters the wastewater disposal system and is different and lower quality
from used cooking oil (yellow grease).

e Industrial storage settlings. Waste FOGs can accumulate in the bottom of
industrial storage tanks. Examples include biodiesel storage settlings, biodiesel
distillation residues, and waste tank bottom oil.

e Fatty acid distillates. This feedstock includes fatty acids distilled from crude
vegetable oil during the refining process. Examples include palm fatty acid
distillates (PFADs) and other oilseed fatty acid distillates.

e Used vegetable ester and oil. This feedstock includes materials generated
through the segregated collection of bio-lubricant or other biobased industrial
products at the end of life. It is usually disposed of as a waste mixed with
mineral oil-based lubricant or products.

7.3.7.3. Summary of the preliminary assessment:

e All feedstocks under the FOGs category qualify as biomass as they all have
bio-origins.

e Some of these materials are crop-derived, and fatty acid distillates in
particular may generate a non-negligible fraction of crop revenue. The
consortium considered whether the fatty acid distillates constitute residues
and should therefore be excluded from being treated as food and feed crop
feedstocks. It is debatable whether fatty acid distillates constitute residues or
could be considered one of the end products that oil crop production seeks to
produce. Making a final determination on that point is beyond the scope of this
exercise, and therefore the consortium felt that these materials should be kept



on the shortlist for further assessment. Both POME and PSO were considered
covered under Annex IX - Part A (g).

e The consortium believes that industrial storage settlings and used vegetable
ester and oil are already covered under Annex IX - Part A (d) “biomass
fraction of industrial waste not fit for use in the food or feed chain”, since they
are both understood to be wastes with no other uses, and so they were not
shortlisted.

As a result of the preliminary assessment, the consortium suggested shortlisting
the following feedstocks for an in-depth evaluation in Task 2 and Task 3:

e Soapstock and derivatives
e Brown grease
e Fatty acid distillates

7.3.7.4. Outlooks for Task 2 and Task 3:
Since soapstock and derivatives as well as fatty acid distillates are sourced from oil
crops and have existing productive uses, the potential land impacts from using
these by-products for biofuels and potential associated market distortions were
evaluated.
7.3.8. Others

7.3.8.1.  Definition:

This category is for feedstocks that cannot be readily categorized within the above
seven feedstock groups.

7.3.8.2. Description of feedstocks

This category includes:

e Biogenic fraction of municipal solid waste, refuse and compostable
waste. Examples include municipal solid waste (MSW), refused derived fuels

(RDF), bio-stabilized materials, bio-based plastic and compost.

¢ Plastic waste. These wastes are generated by industry and as a constituent
of MSW, and may be of both fossil and biogenic origin.

e Biogenic fraction of end-of-life tyres. Tyres may include a share of natural
rubber that can potentially be separated from non-bio portions.

e Various oils from ethanol production. These are by-products from ethanol
production. Examples include technical (distillers) corn oil.

e Distillers grains and solubles (DGS). Distillers grains are a by-product
from ethanol production from grains.

¢ Trees/bushes (not sawlog/veneer grade). Examples include damaged
trees.

e Recycled/waste wood. This is the wood generated from demolition or
generated at construction sites and furniture workshops.



Ligno-cellulosic crops or fraction of crops. These are the crops with high
ligno-cellulosic content. Examples include energy cane, energy crops and
grasses, grass pulp, and bagasse.

Opuntia or “prickly pear”. This genus belongs to the cactus family, may
grow on arid lands and produces fruits, which can be used for food or feed
purposes.

Humins. These are by-products from producing bio-based furandicarboxylic
acid (FDCA) and are currently considered as wastes.

Residues from oleochemical processing of high oleic sunflower oil. This
category includes high boiling vegetable fraction (FAV) and Keto, which are
specifically generated during the extraction of pelargonic acid, azelaic acid and
glycerin from high oleic sunflower oil.

Spent bleaching earth. This is a solid residue generated through degumming
and bleaching vegetable oil during vegetable oil refining.

Waste biogenic CO> and CO: from direct air capture. Biogenic CO: is
waste from upgrading biogas or from combustion of biomass. CO2 from direct
air capture is the atmospheric CO: that is captured.

Other biowastes. Biowaste as defined in point (4) of Article 3 of Directive
2008/98/EC and are neither from households nor from industries (e.g.
restaurants).

Sea algae and cyanobacteria. Sea algae grow naturally in the sea and are
distinct from micro-algae. Cyanobacteria such as Arthrospira platensis can be
cultivated as a source of biomass.

7.3.8.3. Summary of the preliminary assessment:

All feedstocks in this group qualify as biomass except for fossil plastic wastes
and the non-biogenic fraction of end-of-life tyres. CO2 (both biogenic and non-
biogenic) is not an energy carrier and therefore could not constitute a biofuel
feedstock in the sense of the EU RED II. None of these feedstocks are
food/feed crops.

None of the materials in this category qualifies as food/feed crop, except
opuntia, when purposefully cultivated to harvest fruits. It should be noted that
opuntia cultivated on degraded or polluted land would be de facto covered
under landscape care biomass (See Section 7.3.4).

The biogenic fraction of waste is already covered under Annex IX - Part A (b)
“Biomass fraction of mixed municipal waste”, (c) "Biowaste as defined in point
(4) of Article 3 of Directive 2008/98/EC from private households subject to
separate collection”, and part (d) “Biomass fraction of industrial waste not fit
for use in the food or feed chain” and was not shortlisted. Trees/bushes are
covered under Annex IX - Part A (p) “Other non-food cellulosic material” and
(q) “Other ligno-cellulosic material except saw logs and veneer logs” (as long
as the material does not qualify as a saw or veneer log) and were not
shortlisted. Ligno-cellulosic crops or fraction of crops are covered under Annex
IX - Part A (c), (j) “bagasse”, (p) and (q) and were not shortlisted.
Recycled/waste wood is covered under Annex IX - Part A (q) and was not
shortlisted. Spent bleaching earth, humins, and the biomass fraction of end-
of-life tyres are considered to be covered under Annex IX - Part A (d) and
were not shortlisted.



As a result of the preliminary assessment, the consortium suggested shortlisting
the following feedstocks for an in-depth evaluation in Task 2 and Task 3:

e Various oils from ethanol production

e Distillers grains and solubles (DGS)

e Residues from oleochemical processing of high oleic sunflower oil

e Other biowaste

e Sea algae

e Cyanobacteria

7.3.8.4.

Outlooks for Task 2 and Task 3:

The Consortium foresaw several issues in tasks 2 and 3, with regards to competing
uses with non-energy sectors and potential market distortions.

7.3.9. Suggested shortlist and list of feedstocks considered currently
covered by Annex IX:

The preliminary assessment described in the previous section led to the following
shortlist of feedstocks (Table 5), which were further assessed in Task 2 and Task 3:

Table 5: Suggested shortlist of feedstocks to be assessed in Task 2 and Task

3

Category Feedstock sub-category/examples

Food-feed
processing
residues and
waste

Bakery and confectionery residues and waste
Drink production residues and waste

Fruit / vegetable residues and waste (except tails, leaves, stalks
and husks)

Potato/beet pulp
Starchy effluents (up to 20% dry content)

Corn processing residues (later renamed as “Dry starch from
corn fractionation”)

Sugar extraction residues and waste
Molasses

Vinasse

Alcoholic distillery residues and waste
Spent grains

Whey permeate



Olive pomace and derivatives

Agricultural Palm mesocarp oil (later renamed as “Oil palm mesocarp fibre
/ Forestry oil”)”

residues and

waste Raw methanol from wood pulp production

Intermediate Grain, starch, sugar, oil, beans and meals derived from rotation

crops crops, cover crops and catch crops

Landscape Biomass from fallow land (Non-lignocellulosic/non-cellulosic)

care

biomass Note: this was re-evaluated at the beginning of Task 2 and
eventually considered as being currently covered in the existing
Annex IX.

Biomass from degraded/polluted land (Non-lignocellulosic/non-
cellulosic)

Biomass harvested from mixture meadow (Non-
lignocellulosic/non-cellulosic)

Note: this was re-evaluated at the beginning of Task 2 and
eventually considered as being currently covered in the existing
Annex IX.

Damaged crops

Animal Animal fats Cat 3
residues and
waste Animal residues (non-fat) Cat 2-3

Wastewater  Municipal wastewater and derivatives (non-sludge)
and

derivatives
Fats, oils Soapstock and derivatives
and greases
(FOGSs) Brown grease
Fatty acid distillates
Others Various oils from ethanol production

Distillers grains and solubles (DGS)

Residues from oleochemical processing of high oleic sunflower oil
Other biowaste

Sea algae

Cyanobacteria

” Palm mesocarp oil was left in this category for practical reasons. Technically, it is nevertheless not a harvesting residue,
since it is obtained during the processing of palm fruits at the mill.



The list of feedstocks considered as currently covered by Annex IX is included in

Table 6:

Table 6: Feedstocks considered as currently covered in Annex IX

Category Feedstock sub-category/examples

Food-feed
processing
residues and
waste

Agricultural /
Forestry
residues and
waste

Landscape
care biomass

Animal
residues and
waste

Wastewater
and
derivatives

Drink waste [Annex IX - Part A d)]

Fruit / vegetable residues and waste (Only tails, leaves, stalks
and husks) [Annex IX - Part A d)]

Bean shells, silverskin, and dust [Annex IX Part - Ad) and p)]
Shells/husks and derivatives [Annex IX - Part Al) and p)]

Residues and waste from production of hot beverages [Annex
IX-Part Ab), c)andd)]

Dairy waste scum [Annex IX - Part Ab), c) and d)]
Food waste oil [Annex IX - Part A b) and d)]

Non-edible cereal residues and waste from grain milling and
processing [Annex IX - Part A d)]

Olive stones (Olive oil extraction residues and waste) [Annex
IX - Part Ad)]

Agricultural harvesting residues [Annex IX - Part A p)]
Palm fronds, palm trunk [Annex IX - Part A p) and q)]
Crude tall oil [Annex IX - Part A 0)]

Biomass from maintenance operations [Annex IX Part A c), o),

p), a)l

Damaged trees [Annex IX - Part A q)]

Unused feed/fodder from ley [Annex IX - Part A p)]
Waste fish oil [Annex IX B]

Animal fats Cat 1-2 [Annex IX - Part B]

Other slaughterhouse waste (Animal residues (non-fat) Cat 1)
[Annex IX - Part A d)]

Manure and derivatives [Annex IX A part f)]
Municipal wastewater (sewage) sludge [Annex IX - Part A f)]

Industrial wastewater and derivatives [Annex IX - Part A d)]



Palm Qil Mill Effluent (POME) [Annex IX - Part A g)]
Palm sludge oil (PSO) [Annex IX - Part A g)]

Fats, oils and Industrial storage settlings [Annex IX - Part A d)]
greases

(FOGSs) Used vegetable ester and oil (waste stream) [Annex IX - Part
Ad)]
Others Biogenic fraction of municipal solid waste, refuse and

compostable waste [Annex IX - Part Ab), c) and d)]
Biogenic fraction of end-of-life tyres [Annex IX - Part A d)]

Trees / bushes (Not sawlog/veneer grade) [Annex IX - Part A

p)]

Recycled/waste wood [Annex IX - Part A (q)]

Ligno-cellulosic crops or fraction of crops [Annex IX - Part A
c), j) or p)]

Humins [Annex IX - Part Ad)]

Spent bleaching earth [Annex IX - Part A d)]

7.4.CONCLUSIONS

All activities in Task 1 of the project were successfully completed. The consortium’s
internal resources were adequately complemented by the European Commission’s
inputs, the literature review and the stakeholder consultation to inform and strengthen
the preliminary feedstock assessment and resulting shortlist.

The stakeholder consultation was successful beyond expectations, with more than 400
contributions received in the first round. In line with the actions taken by the
consortium to communicate transparently about the project (dedicated webpage and
social media), we consider that these efforts adequately respond to the expectations
of the private and public sector, with regards to an open and transparent process. It
should be noted, however, that several stakeholders shared more general reservations
or criticism about the fact Task 2 and Task 3 would not include similar rounds of
consultation. Some of them were also critical of the process whereby Annex IX was
established, and the delegated act process itself. These remarks were transmitted to
the European Commission separately.

As anticipated by the Consortium, several feedstocks appeared controversial, with a
significant number of stakeholders supporting their inclusion in Annex IX and a
significant number of stakeholders being opposed to that perspective. Opponents were
either civil society organisations concerned about direct and indirect environmental
impacts of an increased use of certain feedstocks, or other commercial sectors using
the same feedstocks and concerned about decreased availability and consequent price
increases. We believe that the detailed assessments conducted in Task 2 and Task 3
have allowed the consortium to draw solid conclusions regarding the conformity of
new feedstocks with EU RED II Article 28 and potential fraud risks, although it is
anticipated that lobbies will keep arguing in favour of their economic interests
regardless.



Given the success of the stakeholder consultation and the large number of stakeholder
contributions to be processed and analysed, the resources spent by the Consortium in
Task 1 were significantly higher than initially budgeted. The resulting shortlist was also
larger than what had been initially anticipated. Therefore, the Consortium, in
consultation with DG ENER, endeavoured to optimise resources in Task 2 and Task 3,
while ensuring that the outcomes were in line with DG ENER’s expectation in terms of
depth, clarity and quality.

Finally, the timeline for Task 1 was extended by about three months to accommodate
the additional workload after the first round of consultation and additional delays due
to the Covid-19 crisis.



8. TASK 2 - DETAILED FEEDSTOCK ASSESSMENT
8.1.0BJECTIVES

Task 2 consisted of the detailed assessment of each feedstock in the short list (Task 1)
against the criteria described in Article 28(6) of EU RED II, with the objective to
evaluate their eligibility for inclusion in Annex IX - Part A or B. Some of the feedstock
names were updated in Task 2 to better reflect their characteristics.

8.2.METHODOLOGY
8.2.1. Introduction

Shortlisted feedstocks in Task 1 underwent a thorough assessment against the
eligibility criteria described in EU RED II Article 28. Figure 4 provides an overview of
the approach adopted for conducting the assessments. It should be noted that,
following an initial request from DG ENER, all shortlisted feedstocks were evaluated
against all criteria, which means that a complete evaluation has been performed.

To the extent possible, feedstock assessments rely on independent and verifiable
sources, which support the analysis and conclusions regarding potential eligibility in
Annex IX. However, several feedstocks analysed in this study are currently not
documented through technical reports or market data, due to the fact they are
produced in limited amounts or were processed as biofuel/biogas feedstocks in the
recent years only. Direct inputs from stakeholders involved in the public consultation
organised in Task 1 and/or contacted directly were therefore used in some of the
assessments, primarily for technical descriptions. Some stakeholder inputs were also
used to support the assessments of environmental impacts, markets, and land
demand, as long as they could be independently verified by the Consortium.
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Figure 4: Overview of the evaluation process implemented in Task 2.

Sections 8.2.2 to 8.2.8 describe the different steps followed for the feedstock
assessments in Task 2. Section 8.3 provides summaries of the conclusions regarding
compliance of shortlisted feedstocks with EU RED II Article 28 criteria.

Note: The complete feedstock assessments can be found in Annex E - Individual
Feedstock Evaluations in the following order:



Table 7: List of individual feedstock assessments in Task 2

1 Bakery and confectionery residues and waste

2 Drink production residues and waste

3 Fruit / vegetable residues and waste (except tails, leaves, stalks and husks)

4 Potato/beet pulp

5 Starchy effluents (up to 20% dry content)

6 Dry starch from corn fractionation (formerly *Corn processing residues’ )

7 Dextrose ultrafiltration retentate, hydrol and raffinate from sugar refining
(formerly ‘Sugar extraction residues and waste’ or ‘Sugars (fructose, dextrose)
refining residues")

8 Final Molasses (formerly ‘Molasses’)

9 Vinasse

10 Alcoholic distillery residues and waste

11 Brewers’ spent grain (formerly ‘Spent grains’)

12 Whey permeate

13 Olive oil extraction residues (formerly ‘Olive pomace and derivatives’)

14  Oil palm mesocarp fibre oil (‘*PPF oil") (formerly ‘Palm mesocarp oil")

15 Raw methanol from kraft pulping (formerly ‘Raw methanol from wood pulp
production”)

16 Cover and intermediate crops (formerly ‘Grain, starch, sugar, oil, beans and
meals derived from rotation crops, cover crops and catch crops’)

17 Biomass from degraded/polluted land (Non-lignocellulosic/non-cellulosic)

18 Damaged crops unfit for human and animal consumption (Formerly ‘Damaged
crops’)

19 Category 3 Animal fats (formerly ‘Animal fats Cat 3’)

20 Category 2 and 3 Animal by-products (not fats) (formerly ‘Animal residues (non-
fat) Cat 2-3')

21 Municipal wastewater and derivatives (other than sludge) (formerly ‘Municipal
wastewater and derivatives (non-sludge)’)

22  Soapstock and derivatives

23 Brown grease



24

25

26

27

28

29

30

Fatty acid distillates
Technical corn oil (formerly ‘Various oils from ethanol production’)

Distillers’ dried grain with solubles (DDGS) (formerly ‘Distillers’ grain and
solubles (DGS)")

High oleic sunflower oil extraction residues (formerly ‘Residues from
oleochemical processing of high oleic sunflower oil")

Other biowaste
Sea algae

Cyanobacteria

Note: Following discussion and validation by DG ENER, ‘Biomass from fallow
land (Non-lignocellulosic/non-cellulosic)” and ‘Biomass harvested from mixture
meadow (Non-lignocellulosic/non-cellulosic)’ were initially shortlisted as feedstocks
but these were eventually removed from the Task 2 assessment list after concluding
that they could be considered as being already covered in Annex IX.

8.2.2. Technical description

Each of the feedstock assessment documents begin with an introductory section that
includes sub-sections on feedstock description, production process(es), and
possible uses of the feedstock. A flow chart showing an example production
process was added to illustrate the supply chain stage(s) where feedstocks are
generated.

8.2.3. Circular economy and waste hierarchy (Subtask 2.1)

This assessment aimed to evaluate whether the use of a feedstock to produce
biofuel/biogas was in line with the circular economy principles and the waste
hierarchy. The EU approach to the circular economy primarily relies on the need to
reduce waste and prolong the material use of products as much as possible before
being preferentially recycled. Energy recovery or disposal should only be considered
when these options are not possible (European Parliament, 2016). The Waste
Framework Directive sets the basic concepts and definitions related to waste
management. Furthermore, it defines a hierarchy of actions or steps related to
waste, in which energy recovery is preceded by the prevention, reuse and recycling
of waste.

The overall approach adopted for this assessment consisted of three steps, as
summarised in Figure 5 below:
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Figure 5: Overall approach for the circular economy and waste hierarchy
assessment

The nature of feedstock was determined as co-product, residue or waste.
1. Alignment of the feedstock was assessed against circular economy principles.

2. Alignment of the feedstock (waste only) was assessed against the waste
hierarchy.

Classification as co-product, waste or residue

The distinction between co-products, residues and waste is important, as it entails
significant differences in feedstock compliance with specific EU RED II criteria. For
instance, processing residues or waste are not required to comply with land-use
related criteria and the calculation of their greenhouse gas savings only starts at the
first collection point.

It is therefore important to carefully assess the nature of each feedstock. Under the
EU RED II, co-products may be distinguished from residues based on whether the
material is considered a primary aim of the production process and whether the
process has been modified to produce it. The EU RED II does not provide a detailed
specification of when production of a material should be considered a primary aim,
and therefore the consortium developed an indicator to inform the assessment based
on the relative economic value of the material compared to other co-products (e.g.
palm fatty acid distillates vs refined palm oil) using their respective yields and
market prices. When this relative economic value was above 10% of the economic
value of the main product or the sum of other co-products, this is taken as evidence
in support of considering the feedstock material as a co-product as well. The notion
of whether the production process has been deliberately modified (or optimised) to
increase the economic value of the material, produce a larger quantity or another
quality of material was not used as a primary criterion in this process, given that no
formal definition of what constitutes a deliberate modification or optimisation exists.
For a number of feedstocks (PFADs, DDGS, molasses and animal fats) where the
status of the material as a primary aim of production might be contentious, the
economic value evaluation was complemented by additional considerations over the
primary aim of the process (See individual feedstock assessments), from which the
material is generated.



Feedstocks with a relative economic value above 10%, but which were not evaluated
as being one of the primary aims of the process, could therefore be considered as
residues, similarly to those with a relative economic value below 10%. Feedstock
with no economic value, which would normally be discarded, were considered as
wastes. It was suggested that the approach and criteria for the determination of co-
products, residues and wastes is further developed and clarified by the European
Commission in the near future.

Circular economy principles

Alignment of co-products, residues or wastes with EU circular economy principles
was assessed by answering and documenting the following questions:

e Does the feedstock have non-energy (re)uses at commercial scale that could
extend its life or sequester carbon for longer (material or chemicals)? Notes: 1)
food/feed/cosmetic uses were not considered as extending feedstock life or
sequester carbon longer; 2) the simultaneous production of energy and
chemicals in a biorefinery setup (if documented) was considered as being in line
with circular economy principles.

e Does its use as biofuel/biogas feedstock contribute to nutrient recovery?

e Does its use as biofuel/biogas feedstock contribute to a more efficient use of
resources by avoiding primary material extraction?

e Does its use as biofuel/biogas feedstock contribute to reducing waste generation,
especially food waste (e.g. by avoiding the feedstock to be discarded and require
further end-of-life treatment)?

Waste hierarchy

In addition, alignment of wastes with the waste hierarchy, as defined in the EU
Waste Directive was assessed by answering and documenting the following
questions:

e Could the use of this feedstock contribute to increasing waste?

e Can this feedstock be potentially reused?

e Can this feedstock be potentially recycled?

The implication of the answers to these questions are summarised in a ‘conclusions’
sub-section.

The waste hierarchy section was only relevant to those feedstocks that were
identified as wastes. For those feedstocks that were identified as residues or as a co-
product, it was not necessary to consider alignment with the waste hierarchy.

8.2.4. Sustainability criteria (Subtask 2.2)

The sub-task on sustainability criteria was broken down into three areas of
evaluation, which reflect the eligibility criteria laid out in EU RED II Article 28 for
inclusion of biofuel/biogas feedstock in Annex IX:

1. The first area of the evaluation looked at the Union sustainability criteria, as
referred to in Article 28 (6) (b) and described in detail in Article 29(2) to (7). It
should be noted that Article 29 (2) is relevant only for wastes and residues
derived from agricultural land, Article 29 (3) to (5) are relevant only for primary



agricultural biomass (including biomass from degraded lands, damaged crops and
intermediate crops). Paragraphs (6) and (7) lay down criteria for bioenergy from
forest biomass which are not applicable to any of the short-listed feedstocks.

2. The second area of evaluation looked at the potential for delivering greenhouse
gas emissions savings (Article 28 (6) (d)) compared to fossil fuels based on a
life-cycle assessment of emissions. The GHG emission savings threshold for new
installations requires at least 65% GHG savings, as listed in Article 29 (10). In
order to assess potential GHG savings of shortlisted feedstocks, the following
hierarchy of options was implemented:

Use a GHG saving default value for the considered feedstock and production
pathway (or for an equivalent feedstock/process, which can be used as a proxy),
as found in Part A or B of Annex V for biofuels and bioliquids and in Part A of
Annex VI for biogas used for transport. The default value for greenhouse gas
emissions savings available for this feedstock/proxy was used, as long as it is
produced with no net GHG emissions from land-use change.

If such a default value was not available, the consortium used disaggregated
default values for biofuels and bioliquids (available in Part D and E of Annex V)
and for biogas for transport (available in Part C of Annex VI) to calculate GHG
savings for this feedstock considering appropriate allocation of impacts.

In cases good estimates could not be obtained using disaggregated default values
in EU RED II, publicly available literature was used for GHG emissions data.

3. The third area of evaluation looked at the need to avoid negative impacts on
the environment and biodiversity (Article 28 (6) (e)).

Beyond compulsory criteria on land-use and GHG savings, EU RED II includes
recommendations for biofuel/biogas feedstocks to consider other environmental
criteria. Those are primarily related to feedstock cultivation (land-use and land
management). Given that feedstocks matching the food/feed crop definition were de
facto excluded from the short list in Task 1 and that waste and processing residues
are exempted from complying with land-use criteria under EU RED 11, the additional
environmental criteria related to land-use and land management were only applied
to the non-food/feed crops and a limited number of agricultural residues reviewed in
this study. Similarly, indirect impacts from diverting residues and/or waste and
direct impacts from processing feedstocks (such as water consumption or air
pollution) were not considered.

Relevant land-use and land management practices considered in this assessment
include tillage, sowing, crop management, pest management, fertilisation and
harvesting.

The selection of additional environmental criteria for feedstock assessments was
conducted, based on a literature review on direct adverse effects of agricultural land
management on soil, ground water, surface water, air and biodiversity.

For relevant feedstocks, potential risks from land-use and land management
practices to soil, water, air and biodiversity were evaluated as low, medium or high.

Other significant risks of negative environmental impacts associated with use of
these feedstocks were noted where relevant.



8.2.5. Market effects and 2030/2050 potential (Subtask 2.3)

The aim of Subtask 2.3 was to evaluate whether an increased use of each feedstock
included in the short list may bring about market distortions, thus potentially
triggering negative indirect environmental or (socio)economic impacts. The potential
supply and availability of feedstocks in 2030 and 2050 was also evaluated.

Several sources were used for this assessment. Priority was given to statistical
databases (EU Agricultural Outlook, 2019-2030, Eurostat, FAOSTAT, World Bank),
followed by public reports (from Government, international organisations, NGOs and
technical groups), academic literature and stakeholder inputs from Task 1
consultation and direct interviews.

Evaluation of potential market distortions

Potential market distortions were evaluated both a global and local levels by
comparing current feedstock supply to current demand from biofuel/biogas and non-
energy sectors (e.g. food, feed, paper, oleochemicals):

e If supply significantly exceeds demand, an increased use of feedstock for
biofuel/biogas production has a low risk of triggering market distortions.

e If current supply and demand are comparable but feedstock supply is elastic, an
increased use of feedstock for biofuel/biogas production has a moderate risk of
triggering market distortions (e.g. price increases), thus possibly leading other
sectors to use different feedstocks.

e If current supply and demand are comparable but feedstock supply is rigid, an
increased use of feedstock for biofuel/biogas production has a high risk of
triggering market distortions (e.g. price increases), thus possibly leading other
sectors to use different feedstocks.

e If demand significantly exceeds supply, any increase in the use of feedstock for
biofuel/biogas production has a high risk of triggering or aggravating market
distortions (e.g. price increases), thus possibly leading other sectors to use
different feedstocks.

Feedstock supply elasticity reflects the possibility of increasing feedstock production
or imports as a result of an increasing demand. As an example, the supply of
feedstocks produced as a primary aim of crop cultivation is elastic, whereas the
supply of residues or waste generated from an existing supply chain is generally
considered rigid, i.e. the amounts of residues or waste generated vary according to
the demand in the existing supply chain, but not to the demand from the
biofuel/biogas sectors (although in some cases the supply of a residue that requires
additional extraction or separation may be elastic in the sense that the rate of
extraction/separation may be increased).

The evaluation of market distortions was conducted using the following steps:

1. Reviewing the Task 1 report as well as reviewing stakeholder input gathered
about the feedstock

2a. Identification of current supply and demand of the feedstock through literature
search

2b. Qualitatively assessing if supply of the feedstock is rigid or elastic

2c. Assessing if the feedstock can be traded to, or from, the EU



3a. Identifying current uses of feedstock and assessing potential of the feedstock
being substituted with other materials due to increased biofuel demand

3b. Indicating whether these substitutions could have potential negative
environmental (excluding land use)

The resulting risk of market distortion was characterised as low, low-medium,
medium, medium-high or high.

Evaluation of 2030/2050 feedstock potential

Future feedstock supply and demand was extrapolated by using available forecast of
growth in the production and/or utilisation of feedstocks. While 2030 forecasts are
often available in technical reports and literature, based on robustly assessed growth
projections, 2050 forecasts are less common and reliable. Therefore, evaluations of
the 2050 potential should be regarded with caution.

The evaluation involved:

la. Forecasting production potential in 2030 and 2050 based on existing forecasts of
main product

1b. If 1a was not feasible, then we built our own production potential forecast using
proxy data such as GDP, industry market size, etc. or extrapolated historical growth

2. Considering current uses and their expected growth to 2030 and 2050

3. Assessing the available potential for biofuel production considering the other uses
of the feedstock and the elasticity of the supply.

The focus of the assessment was on the EU potential. Insights into the global
potential were also provided, where relevant.

For some feedstocks like cover and intermediate crops, landscape care biomass,
municipal wastewater and derivatives, cyanobacteria and sea algae, quantitatively
assessing 2030/2050 potentials was either considered not to be as relevant or was
found to be very challenging. Instead the Consortium relied on forecasts, where
existing, or otherwise provided a qualitative assessment of the future supply
potential.

Following preliminary feedback from DG ENER, the 2030/2050 biomass potentials
were converted into a biofuel/biogas potential, using the following conversion factors
from the GREET tool:

e Sugar to ethanol: 0.455 kg fuel/kg feedstock

e Starchy material to ethanol: 0.339 kg fuel/kg feedstock

e Vegetable oil to FAME:0.994 kg fuel/kg feedstock

e Vegetable oil to HVO: 0.897 kg fuel/kg feedstock

¢ Biowaste to biogas: 0.19 kg fuel/kg feedstock

e Waste FOGs to FAME: 0.909 kg fuel/kg feedstock

e Waste FOGs to HVO: 0.852 kg fuel/kg feedstock



e Agricultural/Forestry lignocellulosic feedstock to ethanol: 0.254 kg fuel/kg
feedstock

These conversion ratios assume standard feedstock moisture content and
composition. Feedstocks with significantly higher moisture and/or unconvertible
material contents would require adjusted yields.

8.2.6. Additional demand for land (Subtask 2.4)

This subtask continues from Subtask 2.3 (Market effects), as additional demand for
land is directly correlated with market effects, which may trigger additional demand
for the main feedstock considered or for other products used as substitute by other
sectors in competition with biofuel/biogas production.

Two types of land demand were considered in this assessment:
e The direct land demand for feedstocks grown on land (e.g. crops); and

e The indirect land demand in producing the likely substitute materials for the
feedstock. We considered the likely substitute materials identified in Subtask 2.3
and assessed the risk that increased production of these materials will have for
additional demand for land. Table 9 describes possible substitute materials and
categorize them as low, low-medium, medium, and high risk for additional
demand for land.

Modelling results from the GLOBIOM ILUC model (Valin et al., 2015; and Biggs et al.,
2016, which is used for soymeal) represent the most recent modelling work on
indirect land use change from biofuels production commissioned by the European
Commission. While other modelling work using the GLOBIOM ILUC model has been
conducted since 2015, Valin et al. (2015) remains the most recent ILUC analysis that
addresses a large number of materials specifically for the EU context. These results
are originally given as total land use change (in million hectares) from increased
demand for biofuel from various feedstocks. For the purpose of this assessment,
these were normalised to evaluate land-use change provoked by additional feedstock
demand, which is expressed in hectares of global land expansion per tonne feedstock
in the final column in Table 8. This does not take into account differences in energy
content between substitutes; energy content is not always the most relevant metric
for material use in existing uses, for example soap-making. Co-products are taken
into account in these results taken from Valin et al., (2015).

Table 8 : Global land use change from additional demand for biofuel from
various feedstocks from Valin et al. (2015) and Biggs et al. (2016)

Additional demand | Global total Global land use
for feedstock land use change
(million tonnes) change (Mha) | (hectares/tonne)
Wheat
Maize 14.2 0.95 0.07
Barley 16 1.9 0.12
Sugar beet 58 0.32 0.01

Sugarcane 69 0.6 0.01



Silage maize 41.4 0.59 0.01

Sunflower oil 3.5 1.5 0.43
Palm oil 3.5 1 0.29
Rapeseed oil 3.5 1.9 0.54
Soybean oil 3.5 1.8 0.51
Perennial 13.1 0.92 0.07
grasses

ShorF rotation 13.1 1.2 0.09
coppice

Soy meal 15.6 1.0 0.06

In this study, risks of additional land demand were categorised as follows:

e Low risk substitute: no land use change expected.

e Medium-low risk substitute: global land use change < 0.02 ha/t.

e Medium risk substitute: global land use change > 0.02 ha/t and < 0.20 ha/t.
e High risk substitute: global land use change > 0.20 ha/t.

Table 9: Categorisation of risk of additional demand for land for various
substitute materials

Palm oil High
Soybean oil

Sunflower oil

Rapeseed oil

Meat

Wheat Medium
Maize

Barley

Soymeal

Perennial grasses

Short-rotation coppice



Sugarbeet Medium-low
Sugarcane

Silage maize

No market distortion or no substitute  Low

Aquatic materials (e.g. algae)

Wastes and residues with substantial
elastic supply (e.g. corn stover)

For context, we can consider how these thresholds compare with the land efficiency
of crops. The threshold we have set for medium-low risk substitutes, equivalent to
50 tonnes of material per additional hectare of land demand, represents a higher
level of implied land-efficiency than expected for the most productive cellulosic
energy cropping systems. The threshold we have set for medium risk substitutes,
equivalent to 5 tonnes of material per additional hectare of land demand, represents
an implied land efficiency at least as high as a (relatively) high yielding food
cropping system. The high risk threshold we have defined therefore represents an
implied land efficiency comparable or worse than might be expected for a generic
food-crop to biofuel system. Note that these risk levels relate only to land use, these
risk categories are not linked to expected land use change emissions values. In
particular, these risk categories do not take into account the share of land expansion
that is onto high carbon stock land.

The overall risk of additional demand for land considers both the risk level of the
substitute material and the risk of market distortion, as follows:

Table 10: Characterisation of overall risk of additional land demand

Market Distortion | Substitute Risk | Overall Risk of Additional Land
Risk Demand

Low / Low Medium Low/Low-Medium Low

Medium Low-Medium
Medium-High Medium
/High

Medium Low/Low-Medium Low-Medium
Medium Medium
Medium-High Medium-High
/High

Medium-High / High Low/Low-Medium Medium
Medium Medium-High

Medium-High High
/High



8.2.7. Processing technologies (Subtask 2.5)

EU RED II Article 28(6) states that feedstocks processed into biofuels, or biogas via
advanced technologies shall be added to Part A of Annex IX whereas feedstocks
processed via mature technologies shall be added to Part B of Annex IX. Subtask 2.5
therefore evaluated whether biofuel or biogas production technologies should be
considered as mature or advanced. The following approach was applied:

1. The process steps and the technologies used to convert feedstocks into
biofuels/biogas were determined, based on the Technical Description (See Section
8.2.2). Additional sources of information include available literature, technical
reports, Task 1 consultations and internal resources from the Consortium
partners.

2. Whenever a feedstock can be processed via either an advanced or a mature
technology, the mature technology was used for the assessment. However, if an
advanced technology was required (e.g. pretreatment) ahead of the conversion
into biofuel/biogas via a mature technology, the whole process would be
considered as advanced.

3. Processing technologies were assessed as mature or advanced, based on their
Technology Readiness Level/TRL or Commercial Readiness Level/CRL, using the
scale described in Table 11. TRL of 9 and CRL above 5 are considered mature.
The TRL/CRL of all processing technologies considered in this assessment are
described in Annex C - Evaluation of feedstock processing technologies.

Table 11: TRL/CRL scales used for the technology assessment

Basic principles observed n/a
2 Technology concept formulated
3 Experimental proof of concept

4 Technology validated in lab

5 Technology validated in relevant

environment 1 Hypothetical commercial proposition
6 Technology demonstrated in
relevant environment
7 System prototype demonstration
in operational environment
8 System complete and qualified 2 Commercial trial, small-scale
3 Commercial scale-up
9 Actual system proven in 4 Multiple commercial applications
operational environment
5 Market competition driving

widespread development



6 Bankable asset class
8.2.8. Conclusions

Each feedstock assessment included a final section, in which every step in the
assessment was summarised in a dedicated table. Section 8.3 includes all the
conclusion tables from the feedstock assessments.

8.3.RESULTS - SUMMARY OF FEEDSTOCK ASSESSMENTS

The summary tables for each feedstock category are presented in the following sub-
sections. Scoring criteria are used to characterise the estimated level of risk for
evaluated feedstocks to fail to comply with EU RED 1II Article 28(6) eligibility criteria.

Table 12 : Scoring criteria

e

No concern The evaluation did not reveal any significant concern
about this feedstock (Low risk).

Some concern The evaluation identified limited conditions under which
some concerns may exist, i.e. using this feedstock for
biofuel production could be in contradiction with this
criterion (Low-medium or medium risk).

Significant The evaluation reveals that using this feedstock for

concern biofuel production would be in contradiction with this
criterion in most circumstances (Medium-high or high
risk).

Not applicable This criterion is not applicable to the feedstock.

The full feedstock assessments undertaken in Task 2 are available in Annex E.
8.3.1. Bakery and Confectionary Residues and Waste

Table 13: Summary of evaluation results for bakery and confectionary residues

and waste
Circular Some concern No commercial uses exist, which can
economy and extend product life and sequester carbon
waste for longer than energy uses. Therefore,
hierarchy using bakery/confectionery residues and

wastes for biogas/biofuel does neither
contribute to, nor contravene circular
economy principles or contravene the
waste hierarchy.

Under which circumstances could this
feedstock be problematic?

Using feedstocks which could be used for
food/feed purposes would not contravene



Union
sustainability
criteria

Sustainability
GHG

Sustainability
Others

circular economy principles, but would
not be aligned with the waste hierarchy.

How to mitigate this concern?

New policy developments would be
required to ensure that food residues that
could be locally used for food/feed
purposes are not used for biofuel
production whenever supply is limited.
For instance, evaluating whether such
use is logistically and economically viable
could be added by EU-approved
voluntary schemes to the scope of
compliance verified by assurance
providers (modalities to be further
discussed).

These criteria are not

applicable to bakery and confectionery
residues and waste, as this feedstock is
neither primary agricultural biomass or
agricultural field residue or forest
biomass. The feedstock is classified as a
process residue or waste.

To be eligible with the 65% minimum
GHG saving threshold, operators
producing biomethane from bakery and
confectionery residues and waste should
ensure that the resulting digestate is
maintained in a closed infrastructure and
off-gas combustion is applied.

To be eligible with the 65% minimum
GHG saving threshold, operators
producing bioethanol from bakery and
confectionery residues and waste should
not use lignite as process energy.

How to mitigate this concern?

Failure to meet the minimum GHG
savings will be efficiently addressed
throughout the certification process by an
EU-approved voluntary or national
scheme.

Bakery/Confectionery residues and waste
do not require dedicated land cultivation
and therefore these criteria are not
applicable.



Market
distortion

2030/2050
Potential

Some concern

2030: 16.1-19.3 million
tonnes (i.e. 5.46-6.5 million
tonnes of ethanol or 3.1-3.7
million tonnes of biogas),
based on current food waste
at processing and
wholesale/retail

2050: 16.1-19.3 million
tonnes (i.e. 5.46-6.5 million
tonnes of ethanol or 3.1-3.7
million tonnes of biogas),

Bakery and confectionery residues and
waste are currently used as animal feed
and have a rigid supply. Therefore,
diverting these from feed to energy
production has a risk of having distortive
effect on the animal feed market.
However, as it is estimated that 75-90%
is available; therefore, this risk is
considered as low.

Under which circumstances could this
feedstock be problematic?

An incentive to decrease food waste and
increase the use of bakery and
confectionery residues/waste for
food/feed purposes could increase the
risk of local competition with energy uses
and create local market distortions.
However, the inclusion of bakery and
confectionery residues in Annex IX could
also prevent an increase in food/feed
uses at local level.

How to mitigate this concern?

Inclusion in Annex IXB (See below) would
limit the amount of feedstock being used
for biofuel/biogas production.

Auditors should check that facilities are
producing an expected ratio of main
product (e.g. bread, dough, wafers, etc.)
to other materials. The auditor should
have access to historical data to be able
to determine that the ratio of process
streams has not materially changed over
time.

New policy developments would also be
required to evaluate local markets and
demonstrate that no local demand exists
from the feed sector and/or that available
supply largely exceeds the demand from
the feed sector.

No specific data could be found for the
2030 and 2050 production of bakery and
confectionery residues and waste.
Current food waste at processing and
wholesale/retail was used as proxy.
Production levels are expected to remain
comparable to the current levels.



based on current food waste
at processing and
wholesale/retail

Land demand Some concern Should market distortions occur,
substituting bakery/confectionery waste
and residues would pose a medium risk
for additional demand for land for
cereals. The overall risk is considered
low-medium.

How to mitigate this concern?

See “Market distortion”

Processing Mature (biogas) The conversion technologies of bakery
Technologies and confectionery residues and waste
Mature (bioethanol) into biogas or bioethanol are considered
to be mature, due to high TRL (9) and
CRL (5).

8.3.2. Drink production residues and waste

Table 14: Summary of evaluation results for drink production residues and

waste
Circular

No commercial uses exist that can extend
economy and product life and sequester carbon for
waste longer than energy uses.

hierarchy
Furthermore, using citrus peel and pulp
residue for biofuel/biogas production
contributes to a circular economy, since it
produces digestate which can be applied
to soil contributing to nutrient recovery.
Union These criteria do not apply to drink
Sustainability production residues because they are
criteria process residues therefore this feedstock

is neither of the following: a primary
agricultural biomass, an agricultural field
residue, or a forest biomass.

Sustainability
GHG

Under which circumstances could this
feedstock be problematic?

To comply with GHG savings criteria, the
technology option of close digestate, off-
gas combustion would need to be
applied for the production of biogas from
drinks production residues. The
reference used for biofuel production
returned GHG savings that would comply



Sustainability Not applicable

Others

Market
distortion

2030/2050
Potential

Some concern

2030: 6.5 million tonnes [i.e.
1.2 million tonnes of biogas]

2050: 8.5 million tonnes [i.e.
1.6 million tonnes of biogas]

with this criteria.

How to mitigate this concern?

Failure to meet the minimum GHG
savings will be efficiently addressed
throughout the certification process by an
EU-approved voluntary or national
scheme.

Drink production residues are process
residues. These criteria are not
applicable as this feedstock has no land
impact.

There is a large supply of drink residues
available with limited application in
healthcare products and composting.

Under which circumstances could this
feedstock be problematic?

Diverting drink residues from animal feed
to biofuel/biogas production would be at
medium risk of market distortion.

How to mitigate this concern?

Inclusion in Annex IXB (see below) would
limit the amount of feedstock being used
for biogas production.

Auditors should check that facilities are
producing an expected ratio of main
product (e.g. fruit juice) to other
materials. The auditor should have access
to historical data to be able to determine
that the ratio of process streams has not
materially changed over time.

New policy developments would also be
required to evaluate local markets and
demonstrate that no local demand exists
from the feed sector and/or that available
supply largely exceeds the demand from
the feed sector.

EU citrus production estimated to be 11.4
million tonnes. Assuming 50% by weight
waste and an average increase in fruit
availability of 1.3% citrus pulp and peel
residues would reach 6.5 million tonnes
in the EU by 2030.

Applying the same 1.3% annual increase
would estimate 8.5 million tonnes of



citrus pulp and peel residues available by
2050. However, there may be less
feedstock available due to climate change
affecting production yields.

Land Some concern Under which circumstances could this
demand feedstock be problematic?

There would be medium risk on
additional demand for land if the cereal
crops such as wheat, corn or barley
displaced the use of drink residues in
animal feed.

How to mitigate this concern?

See “Market distortion”

Processing  Mature (biogas) Anaerobic digestion can be used to

Technologies convert drink production residues to
biogas which is considered a mature
processing technology.

8.3.3. Fruit and vegetable residues and waste

Table 15: Summary of evaluation results for fruit and vegetable residues and

waste
Circular

No commercial uses exist that can extend
economy and product life and sequester carbon for
waste longer than energy uses.

hierarchy
Utilising fruit and vegetable residues for
biogas/biofuel production contributes to a
circular economy because it reduces the
generation of waste and can contribute to
nutrient recovery.
Union These criteria do not apply to this
Sustainability feedstock because they are process
criteria residues, therefore this feedstock is

neither of the following: a primary
agricultural biomass, an agricultural field
residue, or a forest biomass.

Under which circumstances could this
feedstock be problematic?

Sustainability
GHG

To comply with GHG savings criteria, the
technology option of close digestate, off-
gas combustion would need to be
applied for the production of biogas from
fruit and vegetable residues. The
reference used for biofuel production



Sustainability Not applicable

Others

Market
distortion

2030/2050
Potential

Some concern

2030: 490 million tonnes [i.e.
93.1 million tonnes of biogas]

2050: 638 million tonnes [i.e.
121 million tonnes of biogas]

returned GHG savings that would comply
with this criteria.

How to mitigate this concern?

Failure to meet the minimum GHG
savings will be efficiently addressed
throughout the certification process by an
EU-approved voluntary or national
scheme.

The fruit and vegetable residues are
derived from the processing of fruits and
vegetables into food items, therefore
these criteria are not applicable as this
feedstock has no land impact.

There is a large supply of fruit and
vegetable residues with limited
application in healthcare products and
composting.

Under which circumstances could this
feedstock be problematic?

There would be medium risk of market
distortion if this feedstock was diverted
away from use in animal feed.

How to mitigate this concern?

Inclusion in Annex IXB (see below) would
limit the amount of feedstock being used
for biogas production.

Auditors should check that facilities are
producing an expected ratio of main
product (e.g. fruit, vegetables) to other
materials. The auditor should have access
to historical data to be able to determine
that the ratio of process streams has not
materially changed over time.

New policy developments would also be
required to evaluate local markets and
demonstrate that no local demand exists
from the feed sector and/or that available
supply largely exceeds the demand from
the feed sector.

An estimated 490 million tonnes of fruit
and vegetable residues could be available
in 2030 considering the increasing
population and changes in consumer
behaviour.

There may potentially be less feedstock
available moving to 2050 due to the



effects of climate change on crop
production. However, mitigation
measures may suppress these impacts,
and an increasing population is likely to
result in increased demand.

Land demand Some concern Under which circumstances could this
feedstock be problematic?

There would be medium risk on
additional demand for land if fruit and
vegetable residues were displaced by
cereal crops such as wheat, corn or
barley in animal feed.

How to mitigate this concern?

See “Market distortion”

Processing Mature (biogas) Anaerobic digestion can be used to
Technologies convert fruit and vegetable residues
to biogas which is considered a mature
processing technology.

8.3.4. Potato and sugar beet pulp

Table 16: Summary of evaluation results for potato and sugar beet pulp

No commercial uses exist that can extend
product life and sequester carbon for
longer than energy uses.

Circular
economy and
waste

hierarchy
Diverting these feedstocks to energy uses
would reduce waste generation.
Union Under which circumstances could this
Sustainability feedstock be problematic?
criteria

Expansion of sugar beet has been
observed since the abolition of sugar
quotas in the EU.

How to mitigate this concern?

Failure to meet the Union sustainability
criteria will be efficiently addressed
throughout the certification process by an
EU-approved voluntary or national
scheme.

Sustainability Sugar beet pulp ethanol would likely
meet a minimum of 65% GHG emission



GHG

Sustainability Some concern (sugar beet
Others pulp)

Not applicable (potato pulp)

Market Significant concern
distortion

2030/2050  Sugar beet pulp: 2030
Potential (global): 13.7 million tonnes

(i.e. 4.6 million tonnes of

ethanol or 3 million tonnes of

biogas)

2050 (global): 15.9 million

savings.

Under which circumstances could this
feedstock be problematic?

Sugar beet carries high soil erosion

risk (water and wind). Potential
compaction risks. Risks due to application
of application of herbicides and
fungicides and nitrogen fertiliser.

Potato pulp is considered to be a residue
(from processing) and the requirements
do not apply.

How to mitigate this concern?

Whereas some EU-approved voluntary
schemes have additional environmental
requirements, which could potentially
mitigate the identified concerns, new
policy instruments would be required to
address these consistently and
systematically.

Sugar beet pulp and potato pulp are
already widely used in non-energy
applications, in particular as animal
feed.

How to mitigate this concern?

This feedstock has been assessed as
potentially appropriate for inclusion in
Annex IXB. The contribution of Annex
IXB feedstocks to national RED transport
targets is capped at 1.7% of transport
energy. Inclusion under this cap would
limit the amount of feedstock likely to be
used for biofuel/biogas production and
thus mitigate against the most market
distortive outcomes, but would not fully
prevent indirect impacts.

The evaluation concluded that there is a
potential of approximately 13.7 million
tonnes of sugar beet pulp in 2030. This
can increase to a potential of 15.9 million
tonnes in 2050.

An estimated 5 million tonnes of potato

tonnes (i.e. 5.4 million tonnes pulp may be available in 2030 and 2050.

of ethanol or 2.6 million

However, given that almost all of



tonnes of biogas)

Potato pulp: 2030

available supply is currently used in non-
energy applications, particularly by the
animal feed industry, there is no

(global): 5 million tonnes (i.e. available potential for the

1.7 million tonnes of ethanol
or 1 million tonnes of biogas)

2050 (global): 5 million

tonnes (i.e. 1.7 million tonnes
of ethanol or 1 million tonnes

of biogas)
Land Some concern
demand
Processing Mature (biogas)

Technologies
Advanced (bioethanol)

bioenergy market.

Sugar beet pulp and potato pulp used as
animal feed would most likely be
substituted with cereal grains such as
maize or barley. This would pose a
medium risk for additional demand for
land. The overall risk is considered
medium-high.

How to mitigate this concern?

See “Market distortion”.

Commercial demonstration of using sugar
beet pulp for biogas identified. Potato
pulp may be less suitable for anaerobic
digestion due to inefficient performance.

No commercial demonstration of using
either sugar beet pulp or potato pulp for
bioethanol production could be
identified.

8.3.5. Starchy effluents (formerly “Starchy effluents (up to 20% dry

content)”)

Table 17: Summary of evaluation results for starchy effluents

Circular
economy and wastewaters)
waste

hierarchy

No concern (starch-containingUsing starch-containing

wastewaters for biogas/biofuel does
neither contribute to, nor

contravene circular economy principles or
contravene the waste hierarchy.

Under which circumstances could this
feedstock be problematic?

Using feedstocks which could be used for



Some concern (corn steep
water and corn steep liquor)

Union
Sustainability
criteria

Not applicable

Sustainability No concern
GHG

feed purposes would not

contravene circular economy principles,
but would not be aligned with the waste
hierarchy.

Using corn steep water and corn steep
liquor for biogas/biofuel is not
considered to be in line with circular
economy principles as the latter can be
used in antibiotics production which can
ensure a significantly longer life time
and/or carbon sequestration than energy
uses. Furthermore, using these
feedstocks for biogas/biofuel would not
be aligned with the waste hierarchy when
their re-use as feed is technically/
economically possible. Note: Corn steep
water is processed in an evaporator
where soluble solids are concentrated by
evaporating part of the water resulting in
the production of corn steep liquor.

How to mitigate this concern?

See “Market distortion”

These criteria are not

applicable to starchy effluents as this
feedstock is neither primary agricultural
biomass or agricultural field residue or
forest biomass. Starchy

effluents are process residues/ waste.

GHG savings range between 52 and 95%
from using starchy effluents
for bioethanol production.

Under which circumstances could this
feedstock be problematic?

The process fuel used in the bioethanol
production plant will determine whether
the feedstock pathway is compliant
with the GHG savings criteria.

To be eligible with the 65% minimum
GHG saving threshold, operators
producing biomethane from starchy
effluents should ensure that the resulting
digestate is maintained in a closed
infrastructure and off-gas combustion is
applied.

How to mitigate this concern?

Failure to meet the minimum GHG
savings will be efficiently addressed
throughout the certification process by an



Sustainability Not applicable

Others

Market
distortion

Some concern

EU-approved voluntary or national
scheme.

Starchy effluents are process residues/
waste. These criteria are not
applicable as this feedstock has no land
impact.

Under which circumstances could this
feedstock be problematic?

Given existing use of starch-containing
wastewaters and corn steep liquor in
the production of animal feed, adding this
feedstock to Annex IX could have a
distortive effect on the animal feed
market. However, we are unable to
ascertain the level of risk as we are not
able to determine how much of these
materials are currently used for feed
versus biofuel production.

How to mitigate this concern?

Inclusion in Annex IXB (See below) would
limit the amount of feedstock being used
for biofuel/biogas production.

Auditors should check that facilities are
producing an expected ratio of main
product (food-grade starch, ethanol and
gluten feed) to other materials. The
auditor should have access to historical
data to be able to determine that the
ratio of process streams has not
materially changed over time.

New policy developments would also be
required to evaluate local markets and
demonstrate that no local demand exists
from the food/feed sector and/or that
available supply largely exceeds the
demand from the food/feed sector.

Furthermore, market distortion
associated with the use of starch-



containing wastewaters for
biogas/biofuel production may be limited
in areas where 